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TEN-TEC 


This obsolete manual file is provided as a courtesy to you by Ten-Tec, Inc. 


Ten-Tec's service department can repair and service virtually everything we have built going 
back to our first transceivers in the late 1960's. It is our ability to continue offering service on 
these rigs that has led to their re-sale value remaining high and has made a major contribution to 

our legendary service reputation. 


Printed and bound copies of all manuals are available for purchase through our service 
department if you would prefer not to use this copy as your transceiver manual. 


We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer 
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA 
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products. 
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information. 


Service department direct line: (865) 428-0364 
Ten-Tec office line: (865) 453-7172 
Service department email: service@tentec.com 
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA 


We have found it is most effective for us to help you troubleshoot or repair equipment with a 
consultation via telephone rather than by email. 


Suggested contact methods are: 


Troubleshooting or repairing equipment — call (865) 428-0364 
Other inquiries - call (865) 428-0364 or email service@tentec.com 


THANK YOU AND 73 FROM ALL OF 05 AT TEN-TEC 
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INTRODUCTION 


The OMNI V is a microprocessor 
controlled HF transceiver incorporating the 
latest digital technology. Тһе OMNI V 
features an advanced phase locked loop 
synthesizer combined with a crystal mixed 
oscillator for superior phase noise perform- 
ance. The OMNI V also provides a large easy 
to read vacuum fluorescent display, instant 
keypad band change, dual digital VFOs, 25 
nonvolatile RAM memories (which store 
frequency, band, mode, and I-F bandwidth), 
memory tune via the main tuning knob, built- 
in 24 hour clock/calendar and all solid state 
design including the broadband “по tune^ 
final power amplifier. 

The OMNI V covers all amateur bands 
using CW (with full or semi break-in), SSB 


(with built-in speech processor), RTTY (true 
FSK or AFSK), and optional FM. In addition, 
an optional narrow 9 MHz IF filter may be 
switched in to provide even better selectivity 
and noise rejection. 

Chapters 1 and 2 of this manual cover 
installation and basic operation of the trans- 
ceiver in order to quickly place the OMNI V 
into operation. Chapters 3 and 4 provide a 
more detailed description of the OMNI V's 
features, controls, and operation. Chapter 5 
describes the options available for the OMNI 
V and how they should be installed. Chapter 
6 is the technical reference section and con- 
tains detailed circuit descriptions, circuit 
board pictorials and schematic diagrams. 


UNPACKING 


Examine your Model 562 OMNI V for 
signs of shipping damage. Should any damage 
be apparent, notify the delivering carrier or 
dealer immediately, stating the full extent of 
the damage. Retain all damaged cartons. 
Liability for shipping damage rests with the 
carrier. 

It is recommended that you keep the 
shipping carton and fillers in the event that 
storage, moving or reshipment becomes 
necessary. The following hardware and 


accessories are packed with your OMNI V. 
Make sure that you have not overlooked 


anything. 
1—#38040 .050" Allen Wrench 
1—#38057 4 Pin Cable Connector 
4—#41020 Female Terminal Pins 
1—#74020 Warranty Card 
1—#74199 Operator's Manual 


If any of the above items are missing, contact 
the customer service department at Ten-Tec 
for replacements. 
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GENERAL 


FREQUENCY RANGE 
FREQUENCY CONTROL 


FREQUENCY READOUT 
FREQUENCY STABILITY 
FREQUENCY ACCURACY 
ANTENNA IMPEDANCE 
POWER REQUIRED 


CONSTRUCTION 


DIMENSIONS 


NET WEIGHT 


SPECIFICATIONS 


Transmit and receive on all ham bands from 160 through 10 meters in their 
entirety. Twelve 500 kHz segments plus 30 kHz over-shoot at each band end. 


Microprocessor controlled digital PLL synthesizer with crystal mixed oscillator. 
10 Hz resolution. 


7 digit 10 Hz vacuum fluorescent readout. 

Worst case, 1 PPM per degree C. at 29.999MHz. 

+100 Hz @ 25° C. 

50Q unbalanced. 

Receive = approx. 1.5A. Transmit = approx. 20 А. @ 13.8 VDC. 


Rigid aluminum chassis. Extruded aluminum front panel. Textured top and 
botiom, snap up stainless steel bail. Printed circuit boards G-10 epoxy glass. 


HWD 5-3/4" x 14-3/4" x 17"—14.6 x 37.4 x 43.2 ст. 


16 Ibs. —7.25 kg. 


ои 


TRANSMITTER 
MODES 


DC POWER INPUT 


RF POWER OUTPUT 


MICROPHONE INPUT 


T/R SWITCHING 


CW SIDETONE 


SSB GENERATION 


CARRIER 
SUPPRESSION 


UNWANTED SIDEBAND 
SUPPRESSION 


SPURIOUS OUTPUT 
METER 

CW OFFSET 

FSK SHIFT 


SSB MONITOR 


USB, LSB, CW, RTTY (FSK or AFSK), (FM optional). 


Maximum 200 watts @ 14 VDC CW, SSB, (FM). 100% duty cycle for up to 20 
minutes. Continuous with auxiliary air cooling of OMNI V amplifier heatsink. 


25 to 100 watts adjustable with front panel RF PWR control. 


Low impedance. Four pin, front panel connector accepts microphones with 
Білу (-62 dB) output. Polarizing voltage is provided for electrets. 


МОХ or PTT on 558. Switchable FAST or SLOW О5К оп СМ. 


Internally generated, adjustable tone and volume independant of AF GAIN 
control. 


9 MHz, 8-pole crystal ladder filter. Balanced modulator. 


60 dB typical. 
60 dB typical at 1.5 kHz tone. 


More than 45 dB below peak power output. 

Switchable forward power, SWR, collector current, audio processing level. 
600 Hz automatic. 

170 Hz. 


External moniter jack output. 


RECEIVER 


MODES 


SENSITIVITY 


SELECTIVITY 


ATTENUATOR 

1-Е FREQUENCIES 
RX ANTENNA INPUT 
IMAGE REJECTION 
-Е REJECTION 
NOISE BLANKER 

S- METER 
DYNAMIC RANGE 

3 rd ORDER ICP 


SQUELCH 
SENSITIVITY 


PASS BAND TUNING 
AUDIO OUTPUT 
NOTCH FILTER 


AUDIO BANDPASS 
FILTER 


TONE CONTROL 


USB, LSB, CW, FSK/AFSK, (FM optional). 


од CW, RTTY 15 НУ 10 db SIN @ 2.4 kHz 
(FM) 30 им 12 db SINAD @ 15 kHz 


Approx. -20 dB for 1.8 to 29.999 MHz. 
1st = 9.0 MHz, 2nd = 6.3 MHz, (FM 2nd = 455 kHz). 

Switchable 500 phono jack. 

» 60 dB. 

»60 dB. 

Switchable on/off with adjustable width. 

Automatically switched on during receive. Calibrated to 50 uV at $9 . 
97 dB typical. 

+12 dBm. 


FM, CW, SSB, FSK (1.8 - 29.999 MHz) = Less than б рм. 


+ 1.2 kHz. 
1.5 watts @ 8Q with less than 2% distortion. 
250 to 2.2 kHz, 50 dB notch typical. 


4 pole, variable center frequency 220 to 1.7 kHz, 35% bandwidth @ -6 dB. 
Variable fader control selects filtered or flat audio response. 


Variable 15 dB rolloff @ 5 kHz. 


СНАРТЕК 1 


INSTALLATION 


1-1 INTRODUCTION When setüng up 
the station, provide adequate ventilation for 
the heat sinks on the transceiver and the power 
supply. Do not confine the transceiver and 
power supply to a small volume without 
forced ventilation to circulate cool air around 
the heat sinks. Also try to select a location that 
allows comfortable access to the front panel 
controls and adequate clearance for rear panel 
connections. 

When operating RTTY, SSTV, ЕМ, or 
other high-duty modes, itis recommended that 
a small fan be directed on the heat sink. The 
sink temperature may reach as high as 200° 
Fahrenheit, which is still within the rating for 
the transistors, but certainly hot enough to 
cause a serious burn if touched. 


1-2 FIXED STATION & MOBILE The 
ОММІ У, with conventional antennas, will 
perform with distinction in any ham shack. 

The OMNI V may be used for mobile 
operation in a car, boat, plane, or other vehicle. 
It operates directly from a 13.8 volt supply 
source and is self-contained except for key, 
microphone, and antenna. It is recommended 
that the Model 1140 Circuit Breaker be 
installed in series with the +13.8 volt supply 
line. The circuit breaker will function as both 
an external on/off switch and an over-current 
protection device for the OMNI У. 

NOTE: If the battery voltage drops below 
12 volts, the OMNI V will not operate prop- 
erly. 

The SWR meter is especially useful in 


setting mobile whip antenna lengths to the 
operating frequency. 

WHEN USING AN ALTERNATOR 
CHARGED BATTERY. DO NOT START 
AND STOP THE VEHICLES ENGINE 
WITHTHEPARAGON TURNED ON. High 
voltage transients, caused by momentarily 
open regulator contacts, may cause serious 
damage to the transceiver circuits. 


1-3 POWER SUPPLY Usea12to14 VDC 
negative ground power source capable of 
delivering 22 amperes, well regulated. When 
powering from the Model 961 power supply, 
interconnect units with the cable attached to 
the power supply. 

When other supplies or a battery are 
used, pin connections to the power socket are 
as shown in FIGURE 1-1. 


rien 
—— + 12 - 14 VDC 
3 
2 Jumper 
Ground 


FIGURE 1-1. POWER SUPPLY 
CONNECTIONS 


The front panel POWER switch controls 
a relay inside the transceiver that switches the 
high current 13.8 VDC to all circuits except 
the logic circuits. When using а TEN- TEC 


power supply, а wire between pins 2 and 3 
enables the primary AC circuit in the power 
supply when using the supplied cable. The 
power supplv must be turned on BEFORE the 
OMNI V is turned on, 

If making your own power cable, use 
number 12 or 14 gauge wire for the plus and 
minus (GND) leads, with the cable length as 
short as possible for minimum cable loss. 

The OMNI V contains a fuse, located on 
the rear panel. If this fuse needs replacing, be 
sure to use a 25 Amp. Fast Blow. 

If additional protection is desired, a 
Model 1140 Circuit Breaker may be installed 
in series with the 13.8 VDC supply line. 


1-4 ANTENNAS Any antenna presenting 
5010 75 О impedance will load satisfactorily. 
Random length and balanced antennas will 
require an antenna tuner. Most popular mobile 
antennas will operate at their resonant 
frequency without special matching. When 
they are used as portable antennas, a good 
ground system or counterpoise should be 
provided. The OMNI V is designed for use 
with an unbalanced feed system. 

Although improper antennas will not 
damage the final output transistors, it is 
suggested that an SWR of 2 to 1 or less be 
achieved for maximum performance. In cases 
where the antenna cannot be matched to a 
better SWR, the OMNI V can be operated at 
reducedinput power by adjusting the REPWR 
control. The collector current (Ic) should be 
less than 20 Amperes at maximum output 
power. Be sure to readjust the MIC control 
after reducing the ВЕ PWR level. 


1-5 MICROPHONE For SSB operation, 
plug a low impedance dynamic or electret 
microphone into this jack. Amplified micro- 
phones can be used if the output level is 
adjusted to a low enough value to prevent the 
microphone circuit from overloading. The 


OMNI V will work with microphones having 
an impedance of 200 Ohms to 50k Ohms. 


1-6 KEY For CW operation, connect a 
straight key, bug, or electronic keyer to this 
jack. When using electronic keyers, they 
should be configured for positive keying, not ' 
“grid block" or negative. If configured for 
negative keying, no damage will occur, butthe 
keying circuit will not operate. 


1-7 GROUND In the interest of personal 
safety and to reduce the possibility of stray RF 
pickup on interconnecting cables which may 
cause parasitic oscillations, all station 
equipment should be well grounded to earth. It 
isalsoimportantto strap all equipment chassis 
together with short, heavy leads. The strap 
between the power supply and the transceiver 
also serves to reduce the voltage drop on the 
negative lead caused by wire and connector 
resistance. In mobile installations, connect a 
ground strap between the rear panel ground 
lug and the vehicle chassis. 


1-8 BATTERY BACKUP The OMNI V 
contains a nonvolatile RAM memory system 
and does not require a battery to retain stored 
memory information. However, a 3 volt 
Lithium battery (Mallory DL2032 or equiva- 
lent) has been installed to maintain the 
calendar, 24 hour clock, and microprocessor 
status registers when power is removed from 
the OMNI V. This battery is mounted in a 
holder located on the 81442 Logic Board and 
should be replaced when the clock fails to keep 
correct date and time with power removed 
from the OMNI У. This battery should 
typically last about two years under normal 
use, 


To replace the 3 volt Lithium battery 
(Mallory DL2032) proceed as follows: 


Refer to PARAGRAPH 5-1.1 for 
information on removing the top cover. 
Located in the center of the chassis, on the 
81442 Logic Board, is the battery holder. With 


the POWER switchin the ON position, and the 


OMNI У operating, remove cable connector 
(С), located just to the right of the battery 


holder. Using a small scew driver, carefully 
slide the old battery to the left and out of the 
holder. Wipe any finger prints or oil from the 
new battery with a soft cloth and slide the new 
battery into the holder, making sure that the 
positive (+) side is UP. Reconnect cable (C), 
removed previously. To verify correct 
Operation, turn off the POWER switch and 
Temove the power supply cable. After 

_ Waiting a minute or two, reconnect the power 
supply and turn the POWER switch back on. 
The OMNI V should power up on the same 
frequency that it was on when you removed 
power and the clock should not have lost any 
time. If everything is correct, replace the top 
cover. 


| 1-3/1-4 blank 
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КЕЛЕ ЕЁ МІ 


Great Audio. 


Distinctive audio is what separates one brand of HF transceiver from another. Ten-Tec's reputation 


for having the finest transmit audio in Amateur Radio dates back to the release of the first Omni 
transceivers in the late 1970's. The Omni-VI set a new standard for 3rd order SSB IMD transmit 
performance when reviewed by ARRL for a Product Review in 1993. We've continued the same 
high performance engineering in the 21st century with tailorable transmit audio available on all of 


our current HF rigs: Orion І, Omni-VII, and Jupiter. Heard a great sounding signal on the air lately? 


Tell 


www.tentec.com TEN-TEC 


The SSB Compay 


Ask what they’re running. Chances are, it’s a Ten-Tec. 


1185 Dolly Parton Pkwy., Sevierville, TN 37862. Sales: 800-833-7373 M-F 8:00-5:30 (Eastern Time) sales@tentec.com. Office: (865) 453-7172. FAX: (865) 428-4483. 
Service: (865) 428-0364 M-F 8:00-5:00 (Eastern Time), service@tentec.com. We accept Visa, MC, American Express and Discover. 


СНАРТЕК 2 


CONDENSED OPERATING INSTRUCTIONS 


2-1 INTRODUCTION The following 
instructions will enable the operatorto quickly 
place the OMNI V into operation. Refer to 
CHAPTER 3 of this manual for more detailed 
descriptions of the controls and unique 
functions of the OMNI У, 

Refer to CHAPTER 1 for information on 
connecting power supply, microphone, 
antenna, and other accessories. 


2-2 SELECTING FREQUENCY There 
are two ways to change frequency, via the 
keypad and by using the main tuning knob. 
With the keypad, the desired band of operation 
is selected by just pressing the appropriate 
BAND key. The “down” and “up” arrow keys 
are used respectively to decrement and 
increment the operating frequency in either 
10 KHz or 30 KHz steps. The step size is set to 
30 kHz whenever the FAST tuning function is 
enabled, 

The main tuning knob is used to change 
the frequency in 10 Hz steps, or in 50 Hz steps 
ifthe FAST tuning functionis оп. When іп FM 
mode, the step sizes are either 100 Hz or 500 
Hz. In addition, there is a speed shift circuit 
which automatically changes the step size to 
the nextlarger value if the main tuning knob is 
turned at a rapid rate, This helps reduce the 
time required to traverse large frequency 
changes. 


2-3 INITIAL FRONT PANEL SETTINGS 
Set the front panel controls as follows: 


KEYPAD: 
Select Mode, press CW,USB or LSB. 
Select VEO A, press A/B until 
annunciator in display 
indicates "VFO A". 
Select 2.4 kHz Bandwidth, press 2.4 . 


AF ------------- Adjust to suitable audio level 
TONE --------- Midway 

FADE --------- Max counter-clockwise 
BP ------------- Max counter-clockwise 
PBT ------------ Midway 
NOTCH ------- Max counter-clockwise 
MIC ----------- Max counter-clockwise 
RF PWR ------ Max counter-clockwise 
RF ------------- Max clockwise 

SQL ----------- Max counter-clockwise 
METER ------- FWD 

NB ------------- OFF 

VOX/PTT ----PTT 

QSK ----------- FAST 

AGC ----------- ON & SLOW 

ATTN --------- OFF 

PROC --------- OFF 


2-4 TRANSMIT 

CW ---Press TUNE key on keypad and 
adjust RF PWR control for desired output 
power as observed on meter. Press TUNE key 
again to return to transceive mode. 


SSB --- Adjust RF PWR control as 
described above, then, using PTT, adjust MIC 
control until ALC LED just lights on voice 
peaks. 


2-1/2-2 blank 


224244444227... а-а 


СНАРТЕК 3 


DETAILED OPERATING INSTRUCTIONS 


3-1 KEYPAD FUNCTIONS Тһе keypad 
is used to change Frequency or Band of 
operation, to select VFO's, Mode, Filter 
Bandwidth, and to access microprocessor 
controlled functions. When a key is pressed, a 
“beep” will be heard from the speaker, 
indicating key closure. The beep level can be 
adjusted with the rear panei BEEP/VOICE 
control. 


3-11 SELECTING MODE 


Mode selection on the OMNI V is accom- 
plished by pressing the desired mode key on 
the keypad. The corresponding LED will light 
indicating the chosen mode. When selecting 
the optional FM mode, all of the crystal filter 
LEDs will be turned off indicating that only 
the built-in 15 kHz wide FM filter (if installed) 
is selected. Upon exiting the FM mode the 2.4 
kHz filter is selected as the default filter 
setting. 


3-12 CRYSTAL FILTER SELECTION 


9 
[2.4] [18] [50] [25 ] МАЯ] 


These keys select the desired 6.5 MHz IF 
bandwidth. А standard 2.4 kHz filter is 
provided, while the 1.8,.50, and .25 kHz filters 
are plug-in options. An optional filter 
(1.8,.50, or .25 kHz) may also be installed in 
the 9 MHz IF for improved selectivity. This 
optional filter is selected by the NAR key and 


may be used in conjunction with any of the 
other selected filters. LEDs above the keys 
indicate the bandwidth selected. 

Bandwidth selection is independant of 
the mode selected except that when FM is 
selected, all filters are turned off. (See section 
3-1.1 above). 

The following table lists the recom- 
mended filter combinations for various modes 


of operation. 
6.3 MHzIF | 9.0 MHz (NAR) IF 


TABLE 3-1. IF CRYSTAL FILTERS 


3-1.3 TUNE 


This key is used to place the transceiver in the 
transmit mode, or "key down". Itis used when 
adjusting power output, and for system checks 
and SWR measurements. Pressing this key а 
second time returns the transceiver to the 
receive mode. 


3-14 VOICE/CALENDAR ENABLE 


This key is used to activate the Calendar 
Display Mode or the optional Model 257 


~ 


Voice Readout. Pressing and releasing this 
key once will cause the current month and day 
to be displayed in the following format: 
d MM DD 

Once the calendar is displayed, the CLR/CLK 
key may be used to set the calendar as desired. 
(See section 3-3.3). If the main tuning kriob is 
turned or any other key is pressed, the 
operating frequency will return to the display. 

To activate the Voice Readout, if 
installed, the VCE key must be pressed twice 
in rapid succession (within about half a 
second). If the VCE key is held in after the 
voice has been activated, the Voice Readout 
will go into a shortened annunciation mode in 
which only the last five digits of the displayed 
frequency will be voiced. 


3-1.5 REV 

Whenever the SPLIT function is enabled, 
pressing this key reverses the transmit and 
receive frequencies allowing the operator to 
listen to the frequency that he is transmitting 
on. This is a momentary function and the 
transceiver will return to the previous receive 
frequency when the key is released. This key 
has no effect when operating in simplex. 


3-1.6 VFO SELECTION / OFFSET 
TUNING 

These keys control the operation of the two 
VFOs. The A/B key toggles between VFO A 
& VFOB with the annunciators in the display 
indicating the selected VFO. When the A-B 
key is pressed, the band, frequency, mode, and 
crystal filter selection of the selected (and 
displayed) VFO is placed in the other 
undisplayed VFO. 

The SPLIT key allows the receive and 
transmit frequencies to be assigned to each 
VFO. Anannunciator in the display indicates 
that this function is enabled. 

To receive on VFO A and transmit on 
VFO B, select VFO B with the А / B key and 
select the desired transmit frequency, then 
select VFO X and select the desired receive 


frequency. Then press the key. 

To transmit on VFO А and receive on 
VFO B, select VFO А and the transmit 
frequency. Select VFO В and the receive 
frequency, then press the key. 

Pressing the SPLIT key a second time 
disables this function. NOTE: When tuning 
with the SPLIT mode on, only the displayed 
МЕО is changed. 

OFESET TUNING, is most easily 
achieved by always operating in the “SPLIT” 
mode. When you tune in a station that you 
want to work *simplex", press А=В and call. 
If "OFFSET" is desirable, press A=B tonetthe 
VFOs to the same frequency, mode and filter. 
Hold down the “REVerse” button, which 
switches the receiver to the opposite VFO, and 
tune up ^X" kHz, find the station being worked 
or find a hole in the pile-up. Then release the 
“REV” button and you are back listening to the 
"target". Tuning the receiver has no effect on 
the transmit frequency selected and vice versa, 
There are three advantages to this system. 
One, it uses the fewest button and knob 
functions. Two, all frequency tuning is done 
by the main tuning knob and three, you always 
listen to the transmit frequency as you chose 
the spot. 


3-1.7 TUNING RATES 


The FAST key, with LED indicator, selects the 


tuning rate and resolution of the main tuning 
knob according to the following table. 


CW/USBASB/FSK| 10 Hz 
FM 100 Hz | 


Normal Shifted 


Fast Shifted 


ИИ 


CWIUSB/LSB/FSK | 5042 |. 
ЕМ 500 На 


TABLE 3-2. TUNING RATES 


In addition, the tuning knob has a speed 
shift feature which increases the tuning rate 
automatically when the knob is spun at a fast 
rate. 


3-18 BAND SELECTION 


160 [7 261 10A 
Св "][ 17 392-198 | 
40  ] 15 __| 106 

Los 1 в 196 


These keys are used to instantly select the 
desired ham band for operation. When going 
from one band to another, the operating 
frequency will be automatically located at the 
same position relative to each band edge. For 
example, if you are initially on the 40 meter 
band at 7.040 MHz, pressing the 20 meter band 
key will place the operating frequency at 
14.040 MHz, up 40 kHz from the lower band 
edge. The 10 meter band is broken down into 
four 500 kHz wide segments selected by the 
10A, 10B, 10C, or 10D keys. 

When operating on any band except 10 
meters, you will be able to tune a 500 kHz 
segment plus a 30 kHz section on each end for 
MARS, etc. On the 10 meter bands, you can 
continuously tune all four sections without 
pressing any of the Band keys. For example, 
if you are on the 10A band and tune upwards 
past 28.530 MHz, band 10B will be automati- 
cally selected allowing you to continue tuning 
through the next 500 kHz segment. This 
process is repeated for the 10B and 10C bands. 
The 10 meter band segments are also auto- 
matically selected when tuning down in 
frequency beyond the normal band margin. 


3-19 DOWN / UP 
[А] 


These keys are used to quickly move up ог 
down in either 10 kHz or 30 kHz steps. When 
the FAST tuning function is Off, the step size 
is 10 KHz. When the FAST tuning is On, the 
step size is 30 kHz. 

When in the calendar or clock setting 
mode, these keys are used to decrement or 
increment the selected clock register (hours, 
minutes, month, or day). 


3-2 MEMORIES 

The OMNI V has 25 memory locations which 
may be used to store favorite or often used 
frequencies. These memories are located in a 
nonvolatile RAM and will be retained even if 
all poweris removed from the OMNI V. Each 
memory stores band, frequency, mode, and 
filter selected. There is also a scratch pad 
memory designed for rapid store and recall of 
temporary band, frequency, mode, and filter 
settings. 


3-2.1 SCRATCH PAD MEMORY 


The scratch pad memory can be used to tempo- 
rarily store and recall a single frequency with- 
out affecting the main memory locations.. To 
save the current band, frequency, mode and 
filter information in the scratch pad, simply 
press and release ће УЕО-+М key once. То 
recall the scratch pad memory, first make sure 
that the Memory Tune function (MT) is turned 
off, then press the М-+ VFO key once. 


3-2.2 MEMORY STORE 


| МЕО—М 


‚ |МЕО-м | 


То store information in RAM memory, first 
make sure that the band, frequency, mode, and 
filter selections are correct. Next, press and 
release Ше VFO—M key twice in rapid 
succession (within about half a second). The 
current settings will be automatically stored in 
the next available memory location. Ш all 
memory locations are full, the right-most 
decimal point in the frequency display will be 
turned оп, If this happens, you must follow the 
MEMORY CLEAR procedure described in 
section 3-2.5 to clear out one of the existing 
memories before you can store any new 
frequencies. 


3-2.3 МЕМОВУ ТОМЕ 

When this function is turned on, as indicated 
by the LED above the key, the main tuning 
knob will no longer tune the VFO but will tune 
through all of the programmed memcries. 
When tuning through the memories, only the 
frequency display will change. The mode, 
filter settings, and synthesizer operating 
frequency will remain unchanged. Thus, the 
Memory Tune function allows you to scroll 
through your memories without affecting the 
settings of the transceiver. The frequency 
that you are listening to will not change 
when tuning through the memories. When 
you find a memory that you wish to recall, 
simply press the М-з VFO key and all mem- 
ory information will be transferred to the 
transceiver mode, filter and synthesizer 
circuits. 

Note: When first turned on, the MT function 
will display the last memory location that was 
accessed either by a store or a recall operation. 


3-2.4 MEMORY RECALL 


M = VFO 


If the Memory Tune (MT) function and LED 
is off, pressing this key will recall the scratch 
pad memory settings. If the Memory Tune 
function is turned on, pressing this key will 
recall the currently displayed memory infor- 
mation (including mode, filters, and synthe- 
sizer frequency). 


3-2.5 MEMORY CLEAR 


CLR/CLK 


To clear a single selected memory location, 
first activate the Memory Tune (MT) function 
and tune through the memories until you 
locate the one that you wish 10 clear, then press 


the CLR/CLK key once. This will clear the 
currently displayed memory location, return- 
ing it to an unprogrammed state. 

If you wish to clear all memories, turn 
off the OMNI V POWER switch, then while 
holding in the CLR/CLK key, turn the 
POWER switch on. Upon releasing the CLR/ 
CLK key, the frequency display will come on 
and all memory locations in the nonvolatile 
RAM will have been cleared. 


3-3 CLOCK-CALENDAR FUNCTIONS 
The OMNI V has a built-in 24 hour, crystal 
controlled clock and calendar circuit. Aslong 
as poweris supplied by the power supply or the 
internal 3 volt Lithium battery, the clock will 
keep accurate time. The procedures for 
accessing and setting the clock and date 
functions are descibed below. 


3-3.1 CLOCK DISPLAY 


CLR/CLK 


To display the current time, first make sure 
that the Memory Tune (MT) function is turned 
off. Press and release the CLR/CLK key once 
and the frequency display will be replaced by 
the current time in the following format: 


HH мм 


Turning the main tuning knob or pressing any 
other key (except CLR/CLK) will cause the 
operating frequency to return to the display. 


3-32 CLOCK SET 


Гашек |, ME , Cemex | 


To set Ше time in the 24 hour clock, first tune 
the OMNI V tothe WWV time signal at 10.000 
MHz. Тћептеса the current time as described 
above in section 3-3.1. Press the CLR/CLK 
key again and only the hours will be displayed. 


Use the UP and DOWN arrow keys to set the 
hours to the correct value. Next, press the 
CLR/CLK key again. Now only the minutes 
will be shown. Using the arrow keys adjust the 
minutes to the correct time. Finally, when the 
WWV marker tone sounds, press the CLR/ 
CLK key again and the display will return to 
your operating frequency and the clock will 
be started. To verify that the time is correct, 
simply recall the time as described in section 
3-3.1. 


3-3.3 DATE SET 


СЕ], CLR/CLK |, [УПА] , | CLRICLK 


То set the date, first recall the current date 
using the VCE key as described in section 3- 
1.4. Press the CLR/CLK key and only the 
month will be displayed. Use the UP and 
DOWN arrow keys to set the month to the 
correct value. Next, press the CLR/CLK key 
again and note that only the day is displayed. 
Use the arrow keys to adjust the day to the 
desired value. Finally, press the CLR/CLK 
key again and the display will return to your 
operating frequency. 


3-34 WWV REMINDER А: sixteen 
minutes past each hour a short beep will be 
heard. This tone is designed to remind the 
operator that WWV is now transmitting 
propagation information which is useful when 
working ОХ. 


3-3.5 SYSTEM RESET SWITCH Тһе 
RESET switch is accessible through a hole 
located on the right side of the OMNI V. If the 
OMNI V ever malfunctions and the keypad 
and/or tuning knob no longer operate properly, 
first try turning the POWER switch off and 
back on. Ifthis does not help, pressing the 
RESET switch will usually correct the 


problem. NOTE: This will clear the clock 


n information 


3-4 FRONT PANEL FUNCTIONS The 
following sections describe the front panel 
displays and the controls which are not located 
on the keypad. Refer to FIGURE 3-2 to help 
locate each control. 


3-4.1 DISPLAY AREA Thevacuum fluo- 
rescent display shows the frequency, date, or 
time. The three annunciators to the left of the 
frequency readout show the active VFO, and 
whether the SPLIT mode is enabled. 


3-4.2 AF GAIN / TONE The AF GAIN 
control varies the audio output of the trans- 
ceiver. The TONE control is a low pass type 
with arolloff of approximately 15 dB at 5 kHz. 


3-43 METER & SWITCH Inreceive mode 
the meter will automatically read S units when 
the meter switch is in any position. The S 
meter will be accurate onlv when the ВЕ 


controlis fully clockwise. The meteris factory 
calibrated for a reading of 59 at 50 UV when 


operating at 14 MHz. The S meter calibration 
can be changed by adjusting R45 located on 
the 81462 IF/AF Board. Use R43 to adjustthe 
zero offset point with no signal applied to the 
OMNI V. For further information, see section 
6-7. 

When transmitting, the meter indicates 
the following: 

IC position measures the current drawn 
by the final amplifier module. Use the scale 
marked 0 to 20 amperes. 

SWR position provides a reading of 
power reflected from the antenna. When the 
forward power is 100 watts, the standing wave 
ratio can be read from the scale marked SWR. 

FWD position. measures forward 
power to the antenna. Use the FWD scale 
marked 0 to 100 watts. 

To determine SWR, place meter 
switch.in FWD position, press TUNE and 
adjust RF PWR control for a reading of 100 
watts. Then switch the meter switch to REF 


unt 


and use the scale marked SWR. Press Ше 
TUNE key again to return to transceive mode. 

PROCESS position displays the level 
of compression applied to the MIC input when 
the PROCess control is tumed on. 


3-4.4 NOISEBLANKER The N.B. switch 
turns on the blanker circuit. The WIDTH 
control varies the blanking pulse width. 


3-4.5 ATTENUATOR Toreduce suscepta- 
bility to receiver overload in the presence of 
extremely strong signals, the ATTN switch 
removes the front end RF amplifier from the 
receiver circuitry. Тһе effect is а 20 dB 
reduction in signal level to the first mixer but 
with more dynamic range and greater sensi- 
tivity than would be the case with a simple 
attenuator. The LED below the switch 
indicates that the attenuator has been selected. 


3-4.6 ВРЕ/КАРЕ This control fades from 
normally flat audio response to a bandpass 
filter variable from 220 to 1700 Hz with the 
BPF control. Various amounts of bandpass 
effect can be chosen by the degree of clock- 
wise rotation. The filter width is 35% of the 
selected center frequency at the -6 dB points. 


3-4.7 PBY / NOTCH The PBT control 
adjusts the position of the PBT IF crystal filter 
in relation to the fixed second IF filter. When 
the selected filter is wide, i.e. 2.4 or 1.8 kHz, 
the PBT control essentially becomes a vari- 
able bandwidth control. Counter-clockwise 
rotation shifts the passband towards the low 
side of the signal when in USB mode, clock- 
wise rotation shifts the passband toward the 
high side of the signal. When in LSB mode, 
the above directions are reversed. 

The PBT circuit in the OMNI V produces 
the effect of varying the frequency response of 
signals passing through the narrow filter, 
which enables you to separate signals which 
are close together. On FSK (RTTY) it can 


place the narrow filter to pass only the 2295 
and 2125 Hz tones for superior rejection of 
adjacent signals. The PBT has no effect on the 
transmitter frequency or bandwidth. 

The NOTCH control adjusts the center 
frequency of the audio notch across the pass- 
band. Thenotch depth is atleast 40. dB and will 
reduce carrier interference by this amount or 
more. To use the NOTCH, rotate the control 
slowly until the unwanted signal is reduced. 
The notch circuit is effectively removed by 
turning the control fully counter-clockwise. 


3-4,8 MIC/RF PWR The RF PWR control 
varies the amount of power output for all 
modes. This allows you to set your output 
power to any value from 25 to 100 Watts. The 
MIC control varies the amount of audio 
applied to the transmit balanced modulator. 
To set these controls, place the METER 
switch in the FWD power position and place 
the transceiver in transmit using the TUNE 
function. Advance the RF PWR control to the 
desired power level. The CW level is now set. 
For SSB operation, continue by placing the 
transceiver in either the USB or LSB mode and 
while speaking into the microphone in a nor- 
mal voice, advance the MIC control until the 
ALC LED lights on voice peaks. NOTE: The 
ALC LED will light at all RF PWR settings 
when operating in CW or TUNE modes. 
Increasing the MIC setting over that 
required to just light the ALC LED will not 
result in any appreciable increase in power 
out. However, overdrive will produce SSB, 
AFSK, or 55 ТУ distortion products. | 
The OMNI М uses а “current-limit” 
protection system where the drive level is 
automatically reduced to prevent the final 
transistors from drawing more than 20 
amperes. If full power output can пої be 
obtained, it is an indication that the antenna is 
not presenting à 50 О impedance. Refer to 
PARAGRAPH 4-1.4 for more information. 


E 


3-49 PROC Тһе PROCess switch and 
control activates the speech processor and 
determines the processing level. The proces- 
sor increases the average speech power and 
allows a greater range of voice levels to attain 
peak ALC level. An LED below the switch 
indicates when the processor has been 
selected. 

Тһе processing level will affect the MIC 
control to some extent. То set the processor, 
turn it off and adjust the RF PWR and MIC as 
described above. Turn the PROCess switch on 
and advance the control until the meter needle 
moves into the center of the black band (on the 
PROC scale) on voice peaks. More processing 
is available by further clockwise rotation of 
the control but the MIC control must be 
reduced to keep the ALC action constant. 

Severe distortion, objectionable back- 

nd noi nd transmitted splatter will 
occur if the MIC control is not adjusted so that 


Ше ALC LED just lights on voice peaks. The 
processed audio may be monitored to prevent 


this distortion by using the MONITOR control 
on the rear panel. The use of headphones is 
recommended to prevent feedback from the 
speaker. See PARAGRAPH 3-5.7. 


3-4.10 RF/SQL The RF gain control varies 
the gain of the I-F stages. The AGC is depend- 
ent on the setting of this control and therefore 
the S meteris calibrated only when the RF gain 
control is fully clockwise. 

The SQL control sets the squeich thresh- 
oldlevel. The squelch level is determined by 
the AGC circuits. To adjust the squelch, rotate 
the control clockwise until the received audio 
becomes quiet. To turn the squelch function 
off, rotate the control fully counter-clockwise. 


3-4.11 AGC FAST / SLOW & ON / OFF 
These switches control the automatic gain 
control (AGC) system. In the FAST position, 
the recovery time of the AGC system is 
approximately .2 seconds and in the SLOW 
position approximately 2 seconds. 


The ON/OFF switch defeats the AGC 
system. When the AGC is turned OFF, the IF 
gain is controlled by the RF gain control and 
the S meter is inoperative. 

It is sometimes useful, when extreme 
QRM is present, to tum ће AGC off and 
control the audio volume with the RF gain 
control. 


3-4.12 VOX/PTT This switch selects either 
the internal VOX (voice operated transmit) or 
manual PTT (push-to-talk) circuitry. 


3-4.13 QSK FAST / SLOW The QSK 
switch controls the recovery time of the 
receiver after transmitting. Place in the FAST 
position for ew full break-in. 


3-4.14 PWR This switch controls the main 
power to the transceiver via an internal relay 
which switches the high current 13.8 VDC. 
Power is connected to the logic circuits at all 
times. 


3-4.15 PHONES This jack is designed to be 
used with a standard 1/4" plug. Hither stereo or 
monaural headphones with an impedance of 4 
to 16 ohms may be used. Both the internal 
speaker and external speaker jacks are dis- 
abled when headphones are plugged in. The 
AF OUT jack is not affected by using the 
PHONES jack. 


3.4.16 МІС The microphone circuit has 
been designed for low impedance micro- 
phones with a minimum 5 mV output. Tran- 
sistorized microphones may also be used, 
providing their output level is adjusted so that 
the input stages are not overdriven. The cable, 
which preferably should provide shielding for 
all leads, is terminated with a standard 4 pin 
microphone plug. Failure to shield both 
microphone and PTT leads may result in RF 
getting into the audio circuits. Connections to 
the plug are as shown on the next page in 
FIGURE 3-1. 


FRONT VIEW 


FIGURE 3-1. MIC CONNECTIONS 


PECIAL NOTES 
FSK OPERATION 


To optimize receiver performance on the 
FSK modes, it is necessary to offset the Pass 
Band Tuning to approximately 3 o'clock on 
the PBT control. This is especially important if 
you are using the 500 Hz filter in the 6.3 MHz 
I-F. This is necessary due to the 2125/2295 Hz 
tones normally used on the FSK modes. Fine 
adjustment of the PBT control will optimize 
receiver performance regardless of the tone 
frequencies in use. For shifts wider than 225 
Hz, the 1.8 or 2.4 KHz filter should be used. 

The Model 216, 9MHz I-F filter is a 
special filter designed for FSK use. Since there 
is no PBT control in the 9 MHZ I-F, this filter 
must be used to optimize FSK performance. 
The standard Model 217, 500 Hz cw 9 MHz 
filter, will not work on FSK because it is 
optimized for 600 Hz tones. 


NOTE; WHEN YOU CHANGE 
MODES TO CW OR SSB, DO NOT 
NEGLECT TO CENTER THE PBT 
CONTROL TO 12 O'CLOCK. 


“Great sounding гід! Must be а Ten-Tec." 


All the Ten-Tec rigs that I've owned have excelled in audio. Gre at audio ! Full rich 
ы D 2 


Iowned a pair of (other brand) transceivers but Ten-Tec 


beats them in transmit audio - KANTY natural | = K4TEN 


Good audio quality == = = [""*| Excellent audio. І was 
and it sounds like (Се 5 "==. working a station in 
my natural voice - = - Puerto Rico and he 
K6WLM 2 e сачы 4 stopped the calling 

mit por г stations and asked те 
what | was running. | 
told him the Jupiter and 
he said “І should have 
known it was a Теп-Тес.” 
- WD4PG 


I’m confident that І will 
have the best signal I 
can possibly produce! - 


TEN-TEC 


cep С Tor 
** Tam amazed 

how clean and тг ORION И 
clear I sound - 


WAWUQ 


к» 14.201.500..." 
21.007.000 
[РЕТ NT TRES 


о! 
МУ м з а я я т к 


Very well balanced audio; natural Sounding, I get great unsolicited audio 
pleasing То listen То. One of the best Sounding reports with the Ten-Tec Orion 
rigs on the Land . Well rounded with) Clarity. = — WA8VSJ 

кАатск 


Hearing is everything. 


What separates one rig from another? The way they sound on the air. When you hear 


quality SSB transmit audio, you know it's Ten-Tec. No one matches our combination of 
great audio, ease of use, and receiver performance. Visit our webpage at radio.tentec.com/ 
videos/howto and see an audio and video demo on Ten-Tec transceiver transmit audio! For 
complete information on our HF transceiver line, visit our website or call (800) 833-7373. 


Proudly made in Sevierville, Tennessee USA www.tentec.com 


1185 Dolly Parton Pkwy., Sevierville, TN 37862. Sales: 800-833-7373 M-F 8:00-5:30 (Eastern Time) sales@tentec.com. Office: (865) 453-7172. FAX: (865) 428-4483. 
Service: (865) 428-0364 M-F 8:00-5:00 (Eastern Time), service@tentec.com. We accept Visa, MC, American Express and Discover. 


FIGURE 3-2. MODEL 562 FRONT PANEL 


FIGURE 3-3. MODEL 562 REAR PANEL 


3-5 REAR PANEL FUNCTIONS Тһе 


following sections describe the rear panel 
connectors and controls. Referto FIGURE 3- 
3 for the location of each connector or control. 


3-5.1 POWER SOCKET This connector is 
used for the main DC power to the transceiver 
and for switching the power supply output on 
and off. Reverse polarity protection is 
provided via an internal reverse-biased diode 
and 25 ampere fast blow fuse. 

Refer to PARAGRAPH 1-3 for connec- 
tion details. 


3-5.2 GROUND POST Usedfor the primary 
transceiver ground. To prevent personal 
injury, interference and other ground related 
problems, connectthis terminalto a good earth 
ground using heavy gauge copper braid or 
wire and make the connection as short as 
possible. 


3-5.3 FUSE This fuse is a 25 Ampere Fast 
Blow and is used in conjunction with an 
internal reverse-biased diode to provide 
reverse polarity and over-current protection. 


3-5.4 ANTENNA This connector mates with 
the standard PL-259 plug for 50Qcoaxial an- 
tennaor external linear amplifier connections. 


3-5.5 RECEIVE ANTENNA This jack 
provides a connection directly to the receiver 
front end at all times. When Ше RX-TRX 
switch is in the RX position, the SO-239 
Antenna connector is disconnected from the 
receiver, and a receive-only antenna may be 
connected to the RX ANTENNA jack. This 
-also permits use of a secondary receiver when 
the switch is placed in the TRX position and 
the secondary receiver antenna input is 
connected to the jack. The transmitter is 
connected to the 50-239 connectorin both the 
RX and TRX positions. 


3-5.6 CW SIDETONE The LEVEL and 
PITCH controls adjust the internally gener- 
ated sidetone during cw transmit. 


3-5.7 VOX CONTROLS The rear panel 
GAIN, DELAY, and ANTI VOX controls can 
be adjusted to suit the individual operator's 
needs. To adjust, proceed as follows: 

1) Adjust the front panel AF GAIN control 
to a comfortable level. 

2) While speaking into the mic at normal 
level, adjust the GAIN for reliable VOX 
action. 

3) Adjust the DELAY so that T/R switching 
does not occur between words when 
speaking into the microphone. 

4) Set the ANTI VOX to the point where 
receiver audio does not trip the VOX 
circuit at moderate volumes. 


3-5.8 SSB MONITOR LEVEL Thiscontrol: 


permits monitoring the SSB transmit audio 
thru the audio amplifier circuit of the trans- 
ceiver. Itis useful when adjusting the internal 
speech processor so that the processed audio 
has not been increased to the point where 
severe distortion occurs. Also, it is useful for 
checking AFSK and SSTV signals. Head- 
phone use is recommended when using the 
SSB Monitor function to prevent feedback 
from speaker to microphone. During normal 
SSB operation this control should be left in the 
full counter-clockwise position. 


3-5.9 BEEP / VOICE This control is used to 
set the level of the keypad “beep” and optional 
voice outputs. You can turn it off by rotating 
the control fully counter-clockwise. 


3-5.10 KEY The transmitter can be keyed 
by a ground connection to the high impedance 
KEY input when the CW mode is selected. 
This line is compatible with open collector 
(positive) keyer outputs as well as bugs and 
straight keys. When the key is closed the 


antenna is electronically disconnected from 
the receiver and the receiver stages are 
disabled. 


3-511 XVRT EN/XVRT OUT These 
jacks can be used in conjunction with an exter- 
nal transverter for VHF/UHF operation. А 
closure to ground on the XVRT ENable jack 
switches the low level transmit carrier 
(approx. 0dBm ог 224 mV (Ф 50 Q) totherear 
panel XVRT OUT jack and disables the 
OMNI V final output amplifier. 

The transverter receive output can be 
connected to the Receive Antenna jack 
described above. 


3-5.12 AF OUT This jack provides a line 
level receiver audio output for use with an 
external RTT Y demodulator or tape recorder. 
Levelis not affected by the front panel AF gain 
control. 


3-5.13 TX EN/ TX OUT The TX ENable/ 
TX OUT jacks provide a keying loop for use 
with some types of external linear amplifiers. 
For normal operation these jacks are jumpered 
together. For more information refer to FIG- 
URE 5-7 which shows the connections re- 
quired for use with the TITAN amplifier. 

TX ENable: A closure to ground places 
the transceiver into transmit mode regardless 
of mode selected. 

TX OUT: Provides a closure to ground 
thru an open collector transistor to ground 
whenever the OMNI V is in transmit mode. 


3-5.14 PTT  Thisjackisin parallel with the 
push-to-talk line on the microphone front 
panel jack. It may be used with an external 
transmit/receive station switch, foot switch, 
ес. А closure to ground places the transceiver 
in transmit mode only in USB, LSB and FM 
modes. Itis inoperative in CW mode. 


3-5.15 AUX 13.8 This jack provides unfused 
13.8 VDC@ 2 amperes maximum and may be 
used to power external equipment such as an 


electronic keyer. The AC power supply used 
to power the OMNI V must have enough 
current capacity to power both the transceiver 
andany accessories conected to the AUX 13.8 
jack. 


3-5.16 AUDIO IN Low level audio signals 
(500mV max.) such as ап AFSK input, phone 
patch, etc. can be mixed together into the mic 
channel through this input. Typical input 
impedance is 2.2 KO. Caution: Some AFSK 
equipment will output a signal even when not 
activated. If this signal is left connected to the 
AUDIO IN jack, it can interfer with normal 
SSB and VOX operation. 


3.5.17 EXT. SPKR А standard 1/4" phone 
jack for connecting an external speaker. The 
internal speakeris disconnected whenever this 
jack is used. Any 4 to 16 ohm speaker may be 
used. 


3-5.18 RELAY This jack provides а 
normally open relay contact which switches to 
ground during transmit. Since one side of this 
connector is grounded, DO NOT use it to 
switch AC lines. 

When operating cw, a drop-out delay is 
incorporated in the relay circuit. The delay 
time is factory set to an average value and may 
be adjusted via a small trimmer potentiometer 
on the Control Board, located under the cover 
on the bottom side of the transceiver. There is 
no delay in the other modes. Setting this 
control for a longer delay will help reduce the 
noise caused by the relay during CW keying. 


3-5.19 RTTY KEY This jack is in parallel 
with the KEY jack and can be used to control 
the OMNI V during RTTY operation. A 
closure to ground places the transceiver in 
transmit mode. 


3-5.20 MARK/SPACE This is the input for 
RTTY keying. The RTTY MARK level can 
be 0 to -15 Удс. The SPACE should be 
between +2.5 Удс and +15 Vdc. 


СНАРТЕК 4 


OPERATING HINTS 


4-1 INTRODUCTION The following para- 
graphs provide additional useful information 
for getting the best performance out of your 
OMNIV. Alsoincludedis TABLE 4-1, which 
provides trouble-shooting information if you 
should ever have a problem. 


4-11 СУ” In the CW mode, the indicated 
frequency is the transmitted frequency. To 
accurately read an incoming signal, therefore, 
itis necessary to peak it on the S meter. 

When operating cw, the actual received 
frequency is 600 Hz lower than the displayed 
transmit frequency. This is due to the BFO 
Shift necessary to bring the oscillator into the 
filter passband. To accurately determine the 
received frequency, subtract 600 Hz from the 
transmit frequency, or if SPLIT VFO's are 
used, subtract 600 Hz from the programmed 
transmit frequency. 


4412 FM The OMNI V will operate tran- 
sceive = 5 kHz deviation FM with the optional 
Model 256 FM Adaptor. 

The PBT, Crystal Filter selection keys, 
and Noise Blanker switches do not function in 
this mode. The AGC switch must be on to 
enable the S-meter and squelch. 

If split Rx / Tx is desired when operating 
thru repeaters, program the transmit and re- 
ceive frequencies in VFO A and VFO B. 

The MIC control has no effect in the FM 
mode and deviation (normally preset for the 
Model705 microphone) is adjusted on ће ЕМ 
Adapter board. 


4-1.3 FSK (RTTY) Toenable the FSK mode, 
press the FSK key. 

Required external equipment are а tele- 
typewriter or keyboard and a demodulator 
(terminal unit) designed for 170 Hz shift with 
2125/2295 Hz tones. Audio for the demodula- 
tor may be taken from the AF OUT jack on the 
rear panel. The PBT control may be used to 
selectively filter out everything but the 2125/ 
2295 Hz tones. 

The FSK keying should be connected to 
the MARK / SPACE jack (MARK: 0 to 
-15Vde, SPACE: 42.5 to +15 Vdc) and а 
seperate T/R function is provided on the 
RTTY KEY jack (ground to transmit). 

AFSK operation is also possible by using 
the AUDIO IN jack on the rear panel or the 
MIC connector on the front panel. 


4-14 PROTECTIVE CIRCUITRY & 
ALC ALC serves three major functions: 
assures maximum power from the transmitter 
without critical adjustment of the input drive, 
prevents the amplifier from being overdriven 
into the non-linear, distortion-producing area, 
and serves as a power limiting device which 
protects the output transistors. It does the first 
two very well, but the third only partially. To 
protect the system, the OMNI V uses current 
limiting circuitry which automatically reduces 
the drive levelifthe current demand is greater 
than 20 amperes. As an extra measure of 
protection, the TEN-TEC Model 961 power 
supply (or the Model 1140 magnetic circuit 
breaker) has a trip-out feature that prevents 
currents in excess of 20 amperes. 


Е the ALC LED lights at power outputs 
less than 100W, this is an indication that the 
current limiting circuits are reducing drive. 
This also occurs if the RF PWR control is 
turned down. Although the OMNI V will 
operate satisfactorily under these conditions, 
an improvement in the antenna system ог 
matching network will provide maximum 
efficiency. 


4-1.5 SOLID-STATE POWER AMPLIFI- 
ERS Although transistors and vacuum 
tubes both can be made to amplify RF power, 
there are some fundamental differences in 
how this is accomplished. A better under- 
standing will aid in recognizing correct or 
incorrect performance. 

Misconceptions sometimes arise from 
incomplete knowledge which results in erro- 
neous conclusions being drawn that the equip- 
ment is faulty, erratic, or not performing to 
specifications. The purpose of the following 
information is to brief you on solid-state “по- 
tune" RF amplifiers so that you can knowl- 
edgeably approach and correct any apparent 
improper performance characteristic. 


4-16 BROADBAND vs RESONANT 
TANKS Almost all tube circuits use reso- 
nant tanks in the plate circuit. The OMNI V 
uses a broadband system. In class AB opera- 
tion, these two approaches act similarly with- 
out drive being applied. The idle current is 
relatively low and within the device dissipa- 
tion rating, even with load impedance vari- 
ations from open to short circuit. 

However, with drive applied, the two act 
very differently. Іп the case of tubes, the 
dissipation withinthe tube depends on both the 
tuning of the tank and the load applied. If the 
tank is resonated and the load is very light, the 
internal power dissipated is quite small as 
indicated by the null which reduces plate cur- 
rent almost to the level with no drive. Out of 
resonance, the plate current, and hence dissi- 
pation, increases rapidly and may damage the 


tube from overheating. In resonance, as the 
load is increased, the null becomes more shal- 
low at a higher plate current as a result of the 
power being delivered to the load. As the tank 
is tuned to resonance, the load impedance, 
which is usually on the order of 500, is trans- 
formed to a relatively high impedance of sev- 
eral thousand ohms to match the plate circuit 
impedance. Smallload reactive components, 
either capacitive or inductive, can usually be 
balanced out in the tank resonating function, 

With transistors, drive applied and no 
load, there is no resonant high impedance to 
limit the collector current, and so power is 
poured into the circuit (much as the out-of- 
resonance tank condition). Since there is no 
load power, all has to be dissipated in the 
transistor. Soeven with noload,the ALCLED 
may light as the current limiting circuitry is 
automatically reducing drive level, or the 
power supply circuit breaker may trip. The 
broad-band transformer system used with 
transistors transforms the 500 load imped- 
ance not higher, but much lower (on the order 
of 4 or 5 О) to match the transistor output 
impedance. Since this transformation is fixed 
in design, any reactive component in the load 
impedance is applied in a transformed way to 
the collector circuit. Certain reactances at this 
point, especially inductive, give rise to para- 
sitic oscillation. To correct for this, the 
antenna impedance should be changed to 
remove this reactance, or a matching network 
should be inserted between the antenna and 
transceiver. It is important to remember that 
any antenna changes its impedance with 
frequency, so that one that resonates well at 
one end of the band may well cause oscilla- 
tions to activate the current limiting or trip the 
circuit breaker on the other end of the band. If 
entire band operation is desired, especially on 
the lower bands, an adjustable matching net- 
work would be the better choice, rather than to 
try to make the antenna behave over the entire 
band on a cut-and-try basis. 


A final point to bring out regarding 
broadband vs tank systems is that there is a 
limit to the amount of current that you can 
draw from an emitting filament, and this satu- 
ration current will limit the amount of power 
drawn from the supply. In the case of transis- 
tors, where the collector internal impedance is 
only a fraction of an ohm, extremely high 
currents can be demanded of the power sup- 
ply, especially with mismatched loads well 
below 50 ohms. А fuse is provided in the 
OMNI V for protection when operating froma 
power source that is not limited. 


4-1.7 SWR - Two Kinds The standing wave 

ratio 15 direct measure of the ratio between 
two impedances, i.e. a SWR of 3 to 1 indicates 
that one impedance is three times the other. 
Therefore, the unknown impedance can be 
either three times as large or three times as 
small as the known one. If the desired imped- 
ance that the transceiver wants to see 15 500, 
an SWR of 3to 1 on the line may mean a load 
impedance of either 150 Q or one of 17 Q. If 
itis 150 Q, the transmitter will act differently 
than if itis 17 О, In the first case, the power 
demanded from the power supply will be 
much lower, and not large enough to trip the 
circuit breaker. In the second case, even 
though the SWR reads the same, the breaker 
тау repeatedly trip out. The SWR reading 
gives no indication of reactive components, 
nor can it separate the resistive from the reac- 
tive components. It is calibrated with a pure 
resistive load and therefore has its greatest 
accuracy with pure resistive loads. The SWR 
bridge should be used only as an indicator 
when attempting to adjust antenna systems to 
a pure 50 © resistive impedance at the trans- 
mitter output point. 


4-1.8 EFFICIENCY Since transistor ampli- 
fiers have a very low value of output imped- 
ance, they act more or less as a constant volt- 
age source. That is, the RF output voltage 


tends to remain at a fixed value regardless of 
the load impedance. Hence, the output power 
will vary depending on the value of the load, 
and increases as the load impedance goes 
down. It can be seen that a 3 to 1 SWR on the 
low side of 500 will ask the amplifier to 
deliver much more power thana 3 to 1 SWR on 
the high side. Since the amplifier does have a 
finite value of output impedance, the amount 
of power delivered to the load with efficiency 
will change with load. Unless the load is near 
the design value, the transistors will heat up 
unnecessarily without delivering any more 
power to the antenna. 


Recommended Reading: АВВ, HAND- 
BOOK 


4-3 


IF YOU HAVE TROUBLE ТЕ the transceiver should fail to operate as normal, use the 
following chart as ап aid in determining the problem. Often the cause 
of the problem is an overlooked switch/control or a mistake in 
entering information into the keypad. 


| SYMPTOM | POSSIBLE CAUSE 
| Transceiver dead, no meter illumination, no display. | Check power switch on transceiver апа power supply. 


Check power cable. 
| | Check supply for correct voltage. | 


Receiver dead, meter and display on. Check Squelch, and AF gain controls. i 


1 

| Check Phones and Ext. Spkr jacks. | 
| Check Crystal Filter keys for selection of bandwidth with option not 
| installed. 

| Check if FM mode selected without option installed. 


| | Check RX/TRX switch. Е 


Transmitter dead, meter and display on. | Check TX EN/TX OUT jumper plug on rear panel. 
Check microphone, PTT switch, and microphone cable & connector 
| Check if FM mode selected without option installed. 


Received signal strength low. А 
Check ATTN switch апа RF gain control. 


Main tuning knob will not change frequency. | Check that MT LED is turned off 
eck tha ned ой. | 
Main tuning knob will not change frequency, keypad 


| ; Microprocessor тау be in process of а selected function routine. | 
will not respond to input. 


Memory Tune mode is selected with no memory locations 
programmed. Turn OMNI V POWER switch off and back on. 


Microprocessor may be locked up due to an incorrect keyboard entry 
or a power supply noise spike. Turn the POWER switch on the OMNI 
V off and then back on. Ё this does not clear the problem, the 
microprocessor will have to be reset. Pressthe RESET button located 
onthe lower right side of the OMNIV. NOTE: PRESSING THE ВЕЗЕТ 
SWITCH WILL RESET THE TIME AND DATE. Use this approach only 


as a last resort. 
----------------------------<--------« 
When іп SSB mode, transmitted audio is heard inl Check SSB MONITOR LEVEL conirol on rear panel. 

speaker or headphones. (Talk-through) 

Unable to turn on SPLIT function. | The modes selected for VFO A and VFO B are по the same. Change | 


| the mode of one of the VFOs or press А=В to make all information | 
| (frequency, mode, and filter) equal in both VFOs. 


| 
| 
| 
| | 
No readout, audio present. | 
Readout present, connot enter commands. | 

| 

| 


Clock and Calendar contain erroneous readings | Replace З voit Lithium backup battery. See section 1-8. 
after power has been removed from OMNI V. ] 


| Phantom audio "Beep" tones heard at unexpected | This is normal. A single "Beep" tone is heard at sixteen minutes past 
times, not related to key pad entries. each hour as a reminderthat WWV propagation reports are now being 
| transmitted. This information is very useful for DX operation. 


TABLE 4-1. TROUBLE SHOOTING CHART 


СНАРТЕК 5 


OPTIONS INSTALLATION 


5-1 INTRODUCTION The following para- 
graphs describe how to remove the top and 
bottom covers of the OMNI V and the basic 
steps required to install the various optional 
accessories available for use in the OMNI V. 
Additional instructions and information may 
be supplied with each of the options. 


5-11 REMOVAL OF ТОР & BOTTOM 
COVERS То remove the top cover, remove 
the upper two of the four large Phillips screws 
located on each side. Slide thetop back and out 
from under the rear lip of the extruded front 
panel. Caution: Speaker wires will limit 
removal of the top cover. Unplug the speaker 
connector before completely removing the 
top cover. 

To remove the bottom cover, remove the 
lower two large Phillips screws located on 
each side. With the transceiver upside down 
and the front panel facing forward, slide the 
bottom cover back and out from underneath 
the rear lip of the extruded front panel. 


5-1.2 "MASS TERM" CONNECTORS 


CABLE 
4—— CONNECTOR 


*—— РС BOARD 
CONNECTOR 


FIGURE 5-1. MASS TERM 
CONNECTOR 
Some of the options require attachment of 
cables to the options pc board. The “mass 
term" type connectors have an identification 


number on the cable connector which matches 
the same number printed on the top of the pc 
board. The polarity of the connectors is as 
shown in the diagram. 


5-1.3 CRYSTAL FILTERS There are four 
optional crystal filters which may be installed 
in the OMNI V. The Model 288 (1.8 kHz), 
Model 285 (.5 kHz), and Model 282 (.25 kHz) 
filters may be installed as shown in FIGURE 
5-2. These optional filters plug into the 81460 
Pass Band Tuning Board located on the 
bottom side of the transceiver. The inputs and 
outputs of these boards are the same and there- 
fore they may be installed in either direction. 


81460 
PASS BAND TUNING ВОАВО 
o 
Standard 
© 2.4 kHz Filter А 


Optional 
1.8 kHz Filter | 
o o 


o o 
Optional 
о -50 kHz Filter , 


р 
о о 


Орйопа! 
.25 kHz Filter 
o o 


FIGURE 5-2. PBT CRYSTAL FILTER 
LOCATIONS 


A fourth optional crystal filter [Model 218 (1.8 
kHz), Model 217 (.5 kHz), or Model 219 (.25 
kHz)] may be installed in the 81410 9MHz IF 
Board as shown in FIGURE 5-3. This filter is 
selected by pressing the NAR key on the front 
panel keypad. 


Теп-Тес has а transceiver for you! 


ORION ІІ: Unparalleled in amateur radio. 

Independent testing rates the receiver performance of the ORION II the highest 
for close-in dynamic range of any HF transceiver ever offered. Ham-bands-only 
main receiver from 10-160 meters plus a general coverage second receiver. 
Up to 7 mode-appropriate roofing filters can be installed. 590 DSP receive 
filters per receiver. Dual 32-bit DSP's. Super bright, TFT color display with 
CCFL backlighting. Nothing else even comes close! 

$4095, or $4395 with optional internal tuner 


OMNI-VII: The world's first Ethernet-remoteable HF transceiver. 
High-end receiver performance, color LCD backlit screen, 6-160 meters transmit at 
100 watts out plus general coverage on receive. 2.5 kHz Collins mechanical SSB filter 
standard. Optional Collins mechanical filters for CW use plus built-in DSP filtering. 
Superb SSB transmit capability with multiple controls for tailoring your audio. Ten- 
Tec's legendary silky-smooth QSK on CW. Easy to use whether you're using it in the 
radio room or remote from hundreds of miles away! 

$2550, or $2850 with optional internal tuner. 


JUPITER: Ten-Tec's most popular 100 watt transceiver. 
General coverage receive from 10-160 meters with 39 built-in DSP filters. 100 watts 
output on all bands. Green backlit LCD screen. The SSB transmit audio of this rig 
is so well regarded that we used the same controls for tailoring transmit audio on 
the new OMNI-VII! The same great QSK CW as used on our other transceivers. 
No other transceiver in this price class tops this level of performance. 

$1549, or $1849 with optional internal tuner. 


1185 Dolly Parton Pkwy., Sevierville, TN 37862 Sales: 800-833-7373 | www.tentec.com 
We accept Visa, MC, American Express and Discover. Office (865) 453-7172. FAX (865) 428-4483. 
Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364. 


Shipping is additional. TN residents add 9.5% sales tax 


ARGONAUT V: Our easy-to-use low power transceiver. 

This compact 20 watt HF transceiver is ideal for the new ham on a budget or the 
experienced ham looking for an easy-to-use low power transceiver. Ten-Tec's 
reputation for quiet, dynamic receiver performance continues with the little gem of 
an HF rig. AM, FM, CW, SSB operation on 10-160 meters, general coverage from 
500 kHz to 30 MHz on receive. PSK31 ready - plug it into your sound card without 
any dropping resistors in the TX line or a rig-to-computer interface and you're ready 
to operate. 35 built-in DSP receive filters. 

$895. 


USED TEN-TEC TRANSCEIVERS AVAILABLE! 


Ten-Tec takes used gear as trade-ins, sold factory reconditioned with a warranty. Call or email for full listing. 


Telf 


TEN-TEC 


Made in USA 


е 


81410 
9 MHz IF BOARD 


FIGURE 5-3. 9 MHZ ТЕ CRYSTAL 
FILTER OPTION 


5-1.4 VOICE READOUT The Voice 
Readout option, Model 257, announces the 
displayed frequency whenever the VCE key is 
pressed twice rapidly in succession. The 
Voice Readout pc board plugs into an edge 
card connector located on the Logic Board. 
Refer to FIGURE 5-4 for the location of the 
Logic Board and the Voice Readout edge card 
connector. 

After installing the Voice Readout, 
press the VCE key twice within about half a 
second and adjust the speech level control, 


81442 


LOGIC BOARD 


located on the Voice Readout pc board, to a 
suitable level. 

For more detailed information on the 
use of the Voice Readout, refer to the instruc- 
tions included with the Model 257. 


5-1.5 FM ADAPTOR The optional Model 
256 FM Adaptor enables the OMNI V to tran- 
Sceivet 5 kHz deviation FM. For information 
on operating FM with the OMNI V refer to 
PARAGRAPH 4-1.2 and to the instructions 
provided with the adaptor. 

To install the FM Adaptor, remove the 
top cover and locate the synthesizer sub-chas- 
sis on the left side of the transceiver (with the 
front panel facing forward). 

There are four mounting posts located on the 
topside of the sub-chassis where the FM board 
is mounted with the four screws supplied. 

Refer to the detailed mounting and con- 
nection instructions provided with the Model 
256 for the remaining installation steps. 


+—— Voice Readout (OPTION) 


FIGURE 5-4. MODEL 257 OPTION INSTALLATION DIAGRAM 
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СНАРТЕК 6 


CIRCUIT DESCRIPTIONS AND ILLUSTRATIONS 


6-1 INTRODUCTION The following sec- 
tions contain detailed circuit descriptions for 
all of the printed circuit board subassemblies 
usedinthe OMNI У, Also included are circuit 

Е trace drawings and detailed component layout 
diagrams. These drawings are followed by 
fold-out schematic diagrams for each circuit 
board subassembly. 
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HF SWL receiver, 5 kHz - 30 MHz. IF stage DSP. Sync AM/selectable 
sideband, SAM, AM, SSB, ISB, CW, FM. Over 90 bandwidth filters, 
programmable AGC, built-in high stability TCVCXO. Completely remote 
controllable via RS-232 interface. DRM ready, no modification needed 
(user supplies decoding software). 90-264 VAC operation. 


RX-320D 


General coverage from 100 kHz — 30 MHz. "Black box” receiver connects to 
your PC via one serial port. Your PC provides the operation horsepower. 

А 12 kHz I-F output is included for decoding DRM transmissions with 

your PC sound card (user supplies decoding software). Download the actual 
operating software from our website for a pre-purchase test drive. 
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kit. 500 kHz — 30 MHz coverage in 2.5 kHz steps with clarifier control 
allowing tuning of all frequencies. LED digital readout. AM, SSB, CW 
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See our website for information on other available kits! | [ ] | 
1185 Dolly Parton Pkwy., Sevierville, TN 37862 
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6-2 TRANSMIT LOW PASS FILTER 
(81455) 


This board contains an array of six 5-pole 
low pass output filters, the T/R switching 
relays, and a directional coupler for forward 
power and SWR detection. 

Six band lines from the RS232 Connector 
board enter at connector 8 where they pass 
through connectors 14 and N to energize filter 
selectrelays K3-K 16. The buffered band lines 
also exit connector 14 to the receive Band Pass 
Filter board for simultaneous selection of 
receive filters. One of the six lines is high at 
any one time based on the operating frequency 
of the transceiver. 

The 100 Watt RF output of the PA is 
connected through the contacts of K1, whichis 
energized by “T” voltage, and proceeds 
through the selected filter and the primary of 
SWR bridge transformer ТІ to the rear panel 
antenna connector. Based on operating 
frequency, the proper low pass filter is auto- 
matically selected to attenuate harmonics of 
the RF PA output signal to an acceptable level 
before radiation by the station antenna. Bridge 
transformer ТІ and associated circuitry 
discriminate between forward and reflected 
power to develop drive voltages at connector 


12 for the ALC and RF metering circuits on the - 


9 MHz Crystal Filter board. 

On receive, К1 is open and К2 15 energized 
by “R” voltage, connecting the low pass 
filtered antenna to the receiver input at 
connector 13. From connector 13 the receive 
signal passes through the receive Band Pass 
Filter board (by way of the rear panel RX/TRX 
switch) before entering the 9 MHz Crystal 
Filter board. The combination of transmit low 
pass filter and receive band pass filter 
produces an overall band pass response which 
determines the front end bandwidth of the 
receiver. 


Connector 9 brings “Т” and “В” voltages 
from the control board to the T/R relays K1 
and К2. “Т” voltage is supplied to the PA 
through connector 11. 
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FIGURE 6-4 


6-3 BAND PASS FILTER BOARD (81409) 


This circuit board handles the receive 
functions of band pass filtering, RF preampli- 
fier, receive mixer and mixer post amplifier. 
Transmitfunctions include transmit mixer and 
amplifier, band pass filtering and the switch- 
ing for the transverter output. 

On receive the incoming signals enter at 
connector 17. Relay K1, R10 and R11 make 
up the switchable -20 dB attenuator network 
controlled from the front panel. Following the 
attenuator is an AM broadcast high pass filter 
which cuts out everything below about 1.6 
MHz. This protects the filter switching diodes 
from large AM broadcast signals. Тгапѕ- 
former T8 and capacitors C4, C5 create a 
tuneable notch filter which is set to the 
receiver's IF frequency of 9 MHz. This net- 
work helps improve the IF rejection of the 
receiver, especially on the 40 meter and 30 
meter bands where the desired signals are 
close in frequency to the 9 MHz IF. 

Top coupled band pass filters, one for each 
ham band, are selected from connector 86. 
These filters protectthe front end from unnec- 
essary out of band signals and set the IF and 
image rejection performance of the receiver. 

The grounded gate amplifier stage, Q3 - 
Q6, provides about 9 dB of gain at a very low 
noise figure. It's output feeds the high level 
diode mixer D31. LO drive to the mixer is 
amplified by Q11 and Q12. The mixer output 
is terminated through matching transformer 
Tóinto another grounded gate stage Q7 - Q10. 
This post amplifier is set for about 6 dB gain 
and drives the 9 MHz two-pole monolithic 
filteron the 9 MHz crystal filter board through 
connector 25. 

On transmit the active mixer circuit, U1, 
translates the transmit IF signal from connec- 
tor 27 to the desired operating frequency. The 
mixer outputis amplified by Q2 and applied to 
the band pass filters which remove unwanted 
mixer components from the transmit carrier. 


Once filtered, the transmit signal is routed 
from connector 24 to the low level driver 
board. 
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FIGURE 6-6. 81409 BAND PASS FILTER COMPONENT LAYOUT 
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FIGURE 6-7 | BAND PASS FILTER [81409] 
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Е 2 ІЄТЕМ ІМ “У ТН" А TEN-TEC SHORTWAVE RECEIVER 


RX-340 “The Ultimate" 
The Ultimate HF SWL receiver. 50 kHz—30 MHz. IF stage DSP. 
Ча бубна sideband, W ке м Ni |: з 
57 bandwidth filters, programmable AGC, built-in high stability > " 
TCVCXO. Completely remote controllable via 15-232 interface. RX-320D PC Radio 
DRM reception capable with no modification needed. New model RX-320D adds a 12 kHz 1-Е output for RX-350D is a full-featured HF DSP receiver for today's demanding shortwave 
115/230 VAC operation. decoding DRM transmissions to the world famous RX- listener. 100 kHz-30 MHz. Modern IF-DSP architecture accommodates 34 built-in 
$4,250 320 PC Radio. General coverage НЕ from 100 kHz-30 bandwidth filters, DSP automatic notch, and DSP noise reduction. Flash ROM 
MHz. “Black box" receiver connects їо your PC via one updateable via Internet file downloads. Large LCD graphics panel for display of all 
serial B Your PC ег the operation horsepower. receiver functions. Selectable sideband/Sync АМ, SAM, AM, FM, CW, and SSB 
e Download the actual operating software from our web modes. Momentary SWEEP function shows band activity on LCD screen. 1024 
site for а pre-purchase test drive. memories. Timer and squelch activation circuitry. 12/24-hour clock. 


TEN-TEC $349 Hi Z ond Lo Z antenna inputs. 115/230 VAC or 13.8 VDC operato. 


1185 Dolly Parton Parkway 
Sevierville, TN. 3786). $1,199 


Sales Dept: 800-833-7373 302R REMOTE/ENCODER 


Monday - p 8:00 - 5:30 ша 
We accept VISA, Mastercard, "б KEYPAD 
American Express, and Discover >" 
Office: (865) 453-7172 * FAX: (865) 428-4483 (6 800) 833-73 73 МЕ us Allows armchair tuning of the RX-350D. Function buttons allow operation 
Repair Dept.: (865) 428-0364 (8 - 5 EST) We also have receiver kits you can a of various receiver controls. Direct frequency entry via keypad. 


www.tentec.com build! Visit our website! $139 


6-4 XTAL OSC-LO MIXER (81408) 


This board generates the main local oscilla- 
tor signal which is applied to the transmit and 
receive mixers in the front end. Band switch- 
ing information from the microprocessor 
enters the board at connectors 82 and 83. One 
of the ten crystals is pin diode switched into 
oscillator stage Q1. Buffer stage Q2 drives 
one side of the LO mixer through a low pass 
filter and also drives the oscillator level detec- 
tor D25, Q3. Transistor Q3 sets the bias point 
of the oscillator stage to stabilize the oscillator 
output level and to limit the drive in the 
crystals for better aging. 

The synthesized 5.0 to 5.5 MHz signal at 
connector 85 is mixed with the crystal oscilla- 
tor signal by active mixer 01. The desired 
mixer product is filtered by one of five band 
pass filters and then amplified by transistors 
Q6, Q7 and Q8. The L.O. output is then taken 
off through a 9 MHz trap, T4 and C78, which 
helps eliminate undesired products from the 
mixer, which could leak into the receiver IF. 
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FIGURE 6-9. 81408 XTAL OSC-LO MIXER COMPONENT LAYOUT 
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6-5 9 MHZ CRYSTAL FILTER (81410) 


The 9 MHz crystal filter board handles 
several receive and transmit functions. On 
receive, signals from the band pass / front end 
board enter at connector 25 and are applied to 
the two pole monolithic filter Y1. This filter 
restricts the receive bandwidth to about 12 
kHz for FM reception and also prevents strong 
out of band signals from reaching the noise 
blanker circuits. 

Amplifier stage Q1 boosts the signal about 
10 dB and drives a double tuned filter circuit 
consisting of T2,T3 and С10-С14. This 
narrow filter is tuned to 9 MHz and provides 
the delay necessary for the noise blanker to 
operate properly. Signals from in front of the 
filter are buffered by Q2 and sent to the noise 
blanker amplifier through connector 31. 
When a noise pulse is detected the blanker 
sends back a blanking pulse at connector 32. 
This pulse turns on Q3 and opens the noise 
gate switch D1-D4 before the noise spike can 
propagate through the tuned circuit. 

Following the noise gate is Y2, the first 
narrow crystal filter of the receiver. Thisisan 
eight pole 2.4 KHz ladder filter with a pass 
band of 9.0003 to 9.0027 MHz. Receive 
signals pass through this filter and are either 
routed to the output connector 38 or to the 
optional narrow filter position through ampli- 
fier Q4. The front panel NAR key signals the 
microprocessor to turn on transistors Q5 and 
Q6 through connector 34. This diverts the 
receive signal to gain stage Q4 which makes 
up for the extra loss in the optional filter. Two 
gain settings are jumper selectable to equalize 
the signallevels through both wide and narrow 
filters. 

In transmit the double side band suppressed 
carrier signal from the TX audio board enters 
at connector 37. The unwanted sideband is 
stripped off by filter Y2 and the resulting SSB 
transmit signal is amplified by transistor 
stages Q7 and 08. Pin attenuator diodes D18 


and D19 form an output level control which 
regulates the amount of transmit carrier feed- 
ing the rest of the transmit chain. The biasing 
of these diodes is determined by an ALC 
feedback voltage developed by U2B. U2B 
compares the forward power indication from 
the SWR bridge at connector 12 to the ALC 
reference voltage set by the front panel RF 
PWR control. Iftheforward power attempts to 
rise or fall, the feedback adjusts the amount of 
drive to the transmit stages to hold the output 
Steady. 

Power amplifier currentis sampled across a 
dropping resistor on the DC input board. This 
voltage drop at connector 7 is amplified by 
ТЛА апа U1B and is used as another feedback 
signal to control the drive to the transmitter. 
Trimmer potentiometer R59 is set such that 
amplifier current above about 20 amperes 
begins to limit transmitter drive. This protects 
the final amplifier transistors from excessive 
current when there is a load mismatch. 


FIGURE 6-11. 81410 9 MHZ CRYSTAL FILTER CIRCUIT TRACE 


Model 218 
Filter 
Model 

216,217,219 
Filters 


[5] 
[ceo] 


t 


109145 NIVO 


NOILISOd 
ча а тумоцао 


Ган] | 
С кс (©) ма 
с май ва | 


гіа 


29114 9104 8 
ZHN t'g 
© 


gau Я ы - [ин] 
ш hu 

| Bek НЕНІ Eg Em 

| Ее ЕЗ | | веш mm 


ds Е = Ogg ||| 
| E PE] | 
| Pp P E гыл ШІ "З 
й E ec рані EEN 
BE Я Bg Сл @ ЛГУ) 

© bo S Же за | 
© к "обадва | 
| (4) 8] ншы 


З 


an - 5 | B “р „© 
OSIE аав 8 


FIGURE 6-12. 81410 9 MHZ CRYSTAL FILTER COMPONENT LAYOUT 
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6-6 PASSBAND TUNING BOARD (81460) 


The passband tuning board accepts a9 MHz 
receive IFsignalfromthe 9 MHz Crystal Filter 
board at connector 38, converts it down to 
approximately 6.3 MHz and passes it through 
one of four crystal filters (the 2.4 kHz filter is 
standard). Filter select lines from logic board 
connector 41 determine which filter is 
selected. After filtering, the signal is con- 
verted back to 9 MHz and sent to the IF/AF 
board via connector 43. The exact frequency 
of the signal before filtering is set by the front 
panel PBT control through connector 42, 

The 9 MHz IF signal, from the 9 MHz 
Crystal Filter board at connector 38, occupies 
a2.4 kHz wide band (9.0003-9.0027 MHz) on 
SSB/CW and FSK. This signalis amplified by 
low noise amplifier Q1 and inputto the RF port 
of mixer D1. The LO port of this mixer is 
driven with approximately 15.3 MHz from 
VCXO 04 through buffer Q5 and LO ampli- 
fier Q3. The exact frequency of the LO signal 
is determined by the bias on tuning diode D2 
which is set by the front panel PBT control 
through connector 42. Тһе output of the 
УСХО в also buffered by Об and Q7 and used 
as the LO signal to the output mixer Q10. This 
arrangement insures that the IF signal exits the 
PBT board on exactly the same frequency as it 
entered, regardless of the VCXO frequency. 

As an example of passband tuning board 
operation, it will be assumed that the receiver 
is operating in USB mode with the 2.4 kHz 
filter selected. With the PBT control centered, 
Q4 oscillates at 15.3 MHz, producing an out- 
put of 6.2973-6.2997 MHz from mixer D1. 
This matches exactly the passband of the 2.4 
КН» sideband filter which is selected by diode 
switches D3, D13 and 214. In this condition 
the 8-pole response of the 2.4 kHz filter on this 
board is combined with the 8-pole response of 
the 2.4 kHz filter on the 9 MHz Crystal Filter 
board to produce an overall 16-pole IF filter 
response of 2.4 kHz bandwidth for the 


receiver. Ifthe PBT control is rotated counter- 
clockwise, the frequency of the VCXO goes 
down (as much as 1.6 KHz for fully CCW), 
moving the output frequencies of mixer D1 
down in relation to the passband of the 2.4 kHz 
filter on this board, filtering out some of the 
lower frequencies in the 2.4 kHz bandwidth 
mixer output signal. This effectively reduces 
the IF bandwidth of the receiver by the amount 
of the frequency shift of the VCXO. This 
reduced bandwidth signal is now mixed again 
with the VCXO in Q10 to return the remaining 
signals to their original frequencies. The end 
effect of this is that, as the PBT control is 
rotated counter-clockwise, the original 2.4 
kHz USB passband is progressively reduced 
by as much as 1.6 kHz, and the reduction is 
accomplished by moving the upper edge of the 
passband downward, reducing the higher 
frequency audio tones of the received signal. 
Rotating the PBT control. clockwise from 
center again reduces the passband, but this 
time the reduction is accomplished by shifting 
the lower passband edge upward, reducing the 
lower frequency audio tones. 

The operation of passband tuning with 
other modes or filters selected is similar to the 
above except that in LSB the direction of 
control rotation is reversed with respect to 
audio frequency response (to preserve the 
correspondence of control movement to the 
frequency location of the received signals), 
and narrow filters have less useable range of 
shift. 

Power to the output mixer Q10 is supplied 
through Q9 which is forward biased during 
receive by Q8. The input preamplifier Q1 and 
bias to VCXO 04 are supplied by ^R" voltage 
from control board connector 39. Regulated 
“+REG” voltage supplies the VCXO and 
buffers Q3 and Q5. The remaining stages are 
powered by 13.5 Volts from connector 39. 
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Product Review, QST July 2007 y aly heip eanne my 
sometimes noisy location. 
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“What a neat little package! 
Tm having more fun with this 
thing!” - KISA 

“High quality 
manufacturing... 
overall a very 
impressive 
transceiver” 

— W9AC 
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“Close-in dynamic range 
unsurpassed by any other general coverage 
radio.” - Radio Society of Great Britain 
“I сап say that in my 50+ years of RadCom review, September 2007 
operating I’ve never enjoyed a rig more than “Му Dad, KB2LAU, in Florida has 
the Omni-VII. The audio is superb as is the QSK, become active again using my Omni-VII іп 

ergonomics, receiver characteristics and Vermont. He is enjoying daily contacts [via 

on and оп.” - W7TEA Internet remote control]. Being a ham with 

limited to no antenna options, this has been 

a great opportunity.” - W1ZN 


Are you next? 


Find out what they found out about the new Теп-Тес Omni-VII. Nothing in its price category matches it 


for receiver performance, ease of use, remote control capability or features! Contact us for complete 
information today - or see the Отп!-\/П demo video at www.tentec.com 


1185 Dolly Parton Pkwy., Sevierville, TN 37862 | | | | 
We accept Visa, MC, American Express and Discover. Office (865) 453-7172. РАХ (865) 428-4483. 


Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364. T E М “Т Е с 
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| FIGURE 6-16 ] PASS BAND TUNING воло [81460] 
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6-7 IF / AF BOARD (81462) 


The IF/AF board contains the 9 MHz IF 
amplifier stages that contribute the major 
portion of the receiver gain. It also contains 
the SSB/CW detectors, AGC circuits, audio 
notch and bandpass filters, audio amplifier, 
and speaker driver. 

The 9 MHz IF signal from the passband 
tuning board enters at connector 43 and is 
amplified by grounded gate ВЕТ 01, inte- 
grated circuit IF amplifiers U1 and U2, and 
emitter follower Q2. Тһе output of Q2 splits 
two ways. One output drives AGC detector 
24-05, to develop ап AGC voltage across 
capacitor C39. Through connector 49, the 
front panel AGC FAST/SLOW switch con- 
nects additional AGC holding capacitor C40 
inparallel with C39 inthe SLOW position, and 
те AGC ON/OFF switch shorts the AGC 
voltage to ground in the OFF position. U9b 
amplifies and level shifts the AGC voltage 
and, through D$, applies it to the gain control 
pins of U1 and U2 and the base of PIN diode 
driver ОЗ. Shunt PIN diode D1 attenuates the 
ТЕ signal at the input to U1 when the amplified 
AGC voltage exceeds the threshold set by 
zener diode D2. The front panel RF GAIN 
control at connector 50 can reduce receiver 
gain by raising the AGC control line voltage 
through Q5 апа 012. 

The AGC voltage across C39 is also ampli- 
fied and level shifted Бу S-meter amplifier 
U9a and split two ways: to the S-meter through 
D10 and R45, and to the squelch circuit Q6- 
Q7,Q9. In the squelch circuit, the output of 
U9a is compared to the voltage across the front 
panel SQUELCH control at connector 50. 
When the output of U9a is less than the voltage 
set by the SQUELCH control at the base of Q6, 
Q9 and D9 are forward biased, saturating 
audio clamp transistor Q10, and muting the 
receiver audio. A mute voltage from control 
board connector 44 also saturates Q10 during 
transmit and fora short period after transmit as 


determined by C57-C58-R77 and the front 
panel QSK switch at connector 48. 

Another output from Q2 is via C20 to prod- 
uct detector U3. The approximately 9 MHz 
BFO input to the product detector comes from 
the transmit audio/BFO board via connector 
46. The detected SSB/CW/FSK output from 
the product detector is filtered by C26, C27, 
and R17 and applied to a section of audio 
switch U4. 

Based on inputs from the control board on 
connector 51, audio switch U4 selects an audio 
signal from the product detector in SSB/CW/ 
FSK mode or the FM option board at connec- 
tor U in FM mode. The output of U4 drives 
notch filter circuit US. The frequency of the 
audio notch is determined by the clock 
frequency input to U5 which is developed by 
notch clock circuit U6. The frequency of 
notch clock U6 is set by the front panel 
NOTCH control via connector 53. The 
frequency range of the notch clock is approxi- 
mately 27-210 KHz resulting in ап audio notch 
frequency range of 540-4200 Hz. The output 
of notch filter 05 drives the audio bandpass 
filter circuits U7 and U8 through C36, and one 
side of the front panel FADE control through 
C37 and connector 55. Q8 samples a portion 
of this “flat” audio and outputs it to the rear 
panel AUDIO OUT jack via connector 56 and 
the transmit audio board. 

The center frequency of the audio bandpass 
filter is determined by the voltage applied to 
R59 and R72 by the front panel BP control via 
connector 54, The center frequency range of 
the bandpass filter is approximately 220-1700 
Hz, and the 6 dB bandwidth is always 35% of 
the center frequency. Bandpass filtered audio 
output from U8 is routed to one side of the 
front panel FADE control through C46 and 
connector 55. 

On the upper pot board, the unfiltered (flat) 
audio from C37 and the bandpass filtered 
audio from C46 are combined in proportions 
determined by the setting of the front panel 


FADB control  Clockwise rotation of the 
control increases the filtered portion and 
decreases the unfiltered portion of audio deliv- 
ered to audio amplifier U10a through connec- 
tor 55, R79 and C51. When the squelch is 
"closed", clamp transistor 010 is saturated, 
shunting all receiver audio to ground. 
Unsquelched receive audio (or transmit audio 
from sidetone connector 57) is amplified by 
U10a and applied to the clockwise end of the 
front panel TONE control via connector 55. 
The counter-clockwise end of the control 


returns through connector 55 to the input of 
speaker driver U10b. C48 shunts the wiper of 
the control to ground, forming a “high-cut” 
tone control. Cable 47 connects the speaker 
driver output to the front panel PHONES jack 
and the rear panel EXT SPKR jack. Cable 76 
carries it from there to the sidetone board, 
cable 77, and the internal speaker. 

Cable 55/45 from the control board sup- 
plies 413.5 Volt power to 010 and ^ REG" to 
all remaining circuitry. 
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OMNI-VII. It's that simple. 


So sit back in your chair and relax. The Отпі-МІІ not only has top of the line receiver 
performance and everything else you need іп a high-end tranceiver -- it's also very easy 
to use. Spend your time on the air instead of reading the operator's manual. For complete 
information on the Отпі-МІІ and our Amateur Radio product line, visit our website or call 
(800) 833-7373 for our current catalog. 
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Service: (865) 428-0364 M-F 8:00-5:00 (Eastern Time), service@tentec.com. We accept Visa, MC, American Express and Discover. 


6-8 PHASE LOCKED LOOP BLOCK 
DIAGRAM 


As shown in FIGURE 6-20, the OMNI V 
uses a two loop synthesizer system. The heart 
of the system is integrated circuit U6, a 
programmable PLL synthesizer. Crystal Y2 
provides a reference frequency of 7.680 MHz 
which divided by 640 to yield a loop reference 
frequency of 12 kHz. This reference signal is 
applied to one input of an internal phase detec- 
torin U6. The otherinputto the phase detector 
comes from a programmable divide-by-N 
counter also in 06. This counter is serially 
programmed by a microprocessor located on 
the logic board. The microprocessor also 
sends 8 bits of serial data to U3, a static shift 
register. The output of U3 goes to an 8 bit R- 
2R resistor network R23 which forms a simple 
D-to-A convertor. U4A and U4B buffer the 
analog output from the resistor network before 
being applied to VCXO Q2. The output from 
Q2 is then double by D1,D2 and filtered by a 
bandpass filter before going to mixer D3-D6, 
The output frequency of the VCXO is 79.8684 
to 79.880 MHz in 400 Hz steps. The phase 
detector output is applied to the charge pump 
Q6-Q9 and then through a low pass filter and 
on to VCO Q5. The VCO frequency ranges 
from 198.8 to 221.2 MHz and tunes in 400 Hz 
steps. This VCO signalis sent to mixer D3-D6 
which combines the VCO and VCXO signals 
to yield a difference signal in the range of 
118.920 to 141.324 MHz. Thisis then applied 
то prescaler 05 which divides it down before 
finally being sent to the divide-by-N counters 
іп U6. The VCO output is also divided by 40 
in U7, U8 and filtered before being output to 
other circuits in the OMNI V. The resulting 
output signal ranges from 4.970 to 5.530 MHz 
tuned in 10 Hz steps. 


6 - 29/6 - 30 blank 


6-9 5.0-5.5 MHZ PLL BOARD (81459) 


The phase noise characteristics of the 
OMNI V depend entirely on the design of the 
5.0 - 5.5 MHz synthesizer. The synthesizer is 
actually a two loop system that operates at 200 
to 220 MHz and tunes in 400 Hz steps. Its 
output is then divided by 40 to produce the 
desired 5.0 to 5.5 MHz output. This division 
by 40 not only reduces the output frequency 
but also reduces phase noise and spurious 
levels by a factor of 32 dB. 

The synthesizer's 10 Hz tuning resolution 
is derived from a voltage controlled crystal 
oscillator (VCXO) Y1, Q2. Digital informa- 
tion from the microprocessor is clocked in 
serially at connector 84 and loads the shift 
register chip U3. The 8 bit output of U3 is 
applied to ап R-2R resistor network, R23, 
which is used to provide digital-to-analog 
conversion of the outputs of 03. U4A and 
U4B buffer the analog output from the resistor 
network and provide gain and offset adjust- 
ments (R27 and R31) to align the frequency of 
the VCXO. 

Тһе VCXO output from Q2 is doubled by 
T2, D1 and D2, and then heavily filtered 
before it drives the diode mixer in the feedback 
path of the main loop. The mixer D3-D6 
subtracts the VCXO frequency from the main 
loop’s output which has been buffered by Q4. 
This difference signal becomes the feedback 
for the main loop. Q3 is a filtered amplifier 
stage which boosts the mixer output to a level 
sufficient to drive the prescaler chip 05. Since 
the loop works to keep this feedback signal 
constantin frequency, the small steps from the 
VCXO are imposed onto the main loop output. 

Reference and+ М dividers in PLL chip UG 
are programmed serially from the micropro- 
cessor through connector 84. Y2, the 7.680 
MHz reference oscillator crystal is divided 
internally in U6 by 640 to generate a 12 kHz 
step size. Phase errors from the PLL’s phase 
detector steer the charge pump circuit Q6-Q9. 


The VCO control voltage from the charge 
pump is low pass filtered and biases varicap 
diodes D9 and 210. The VCO output is 
applied to a two way splitter comprised of TS 
and R49, and drives both the mixer buffer 
stage Q4 and the high speed+10 chip U7. The 
output of U7, a square wave of 20 - 22 MHz, 
clocks a+4 circuit in U8. The 5.0 to 5.5 MHz 
signal from U8 is then filtered to remove 
harmonics and exits to the LO mixer board at 
connector 85. 


FIGURE 6-21. 81459 5.0.5.5 МН? PLL BOARD CIRCUIT TRACE 
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6-10 CONTROL BOARD (81456) 


This board contains diode and transistor 
logic circuitry to develop control voltages 
based on inputs from the logic board, rear 
panel control jacks, or front panel switches, 
that determine the mode of operation (SSB, 
CW, transmit, receive, etc.) of the various 
circuits in the transceiver. It also contains the 
adjustable CW wave shaping circuit that sets 
the rise and fall times of the transmitted CW 
envelope, and the hold-in adjustment for the 
auxiliary T/R relay. 

The main mode information from the 
microprocessor enters at connector 59, “Т” 
voltage (indicating transmit mode) enters at 
connector 61 from the low level amplifier 
board. These inputs are combined in diode- 
transistor logic circuits 21-011, D28-D29 
and 03-09 to form mode outputs to the IF/AF 
and transmit audio boards via connectors 51 
and 60. 

A request to key the transmitter is generated 
by grounding the PTT (rear panel or micro- 
phone/VOX via switch board connector 65 or 
CW KEY lines, or a TUNE output from the 
logic board, which forward biases Q1, Q2, or 
D18, sending a high level to the microproces- 
Sor via connector 66 and, via D25 to the mute 
pin of IF/AF connector 45. Тһе microproces- 
sor buffers the transmit request and drives 
Q13, pulling the center pin of the rear panel TX 
OUT connector to ground. Normally the TX 
OUT connector is jumpered to the TX ENable 
connector and the low level from Q13 is 
passed directly to keying waveshape circuit 
014-017. An external keying interlock loop 
may be substituted for the jumper between TX 
OUT and TX ENable. Such an interlock may 
be used to prevent “hot switching” of a QSK 
linear amplifier, for example. 

The keying waveshape circuit Q14-Q17 is 
an adjustable integrator that slows down the 
rise and fall times of the keying voltage “TD” 
which is sent to the T/R generator on the low 


level amplifier board via connector 61, and to 
the balanced modulator on the TX audio board 
via connector 60. CW waveshape adjustment 
R27 sets the keying rise and fall times in the 
range of 1-5 mS. This waveshaping has little 
effect on the T/R generator since its switching 
threshold is below 1 Volt. The balanced 
modulator, however, has a more gradual 
increase in gain as “TD” goes high, thus trans- 
ferring the slowed rise and fall times to the 
transmitted keying waveform. 

The buffered transmit request signal from 
the microprocessor at connector 66 also drives 
control relay RLY 1 ма D20 and 018 to 
provide a ground at the center pin of the rear 
panel RLY OUT connector during transmit. 
In CW mode, Q12 connects C8 into the circuit 
to hold Q18 and RLY 1 on between dits. This 
hold-in time is adjusted by the board mounted 
DELAY ADJUST pot R32. 

An output from the collector of CW/FSK 
keying transistor Q2 passes through R37, R18 
and connector 63 to activate the CW oscillator 
on the board. Transistor Q10 clamps this 
output to ground to prevent generation in FSK. 
mode. 

Cables 61/62, 40/39, 10/9, 21/20, 36/35, 
45/44, and 5 distribute T, В. -REG, and +13.5 
Volts to several boards. Wires in these cables 
are color coded as follows: T - blue, R - 
yellow, +REG - orange, +13.5 - red. 


FIGURE 6-24. 81456 CONTROL BOARD CIRCUIT ТВАСЕ 
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FIGURE 6-25. 81456 CONTROL BOARD COMPONENT LAYOUT 
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6-11 SWITCH BOARD (81327) 


Тһе switch board contains five latching 
pushbutton switches which control the func- 
tions of Noise Blanker, VOX/PTT, QSK slow/ 
fast, AGC on/off, and AGC fast/slow. This 
assembly is mounted on the left front subpanel 
just inboard of the main power switch. 

Through connector 67, NB switch S1 feeds 
regulated voltage to the noise blanker pulse 
amplifier on the low level amplifier board 
enabling the noise blanker function. 

УОХ/РТТ switch S2 selects the keying 
source to be sent to the control board via 
connector 65. Connector 69 carries the push to 
talk line and microphone polarizing voltage 
from the front panel MIC connector. The 
polarizing voltage loops directly to the control 
board connector 65, and the PTT line is 
switched to the control board when S2 is in the 
PTT position. When S2 is in the VOX posi- 
tion, the VOX output from the TX audio/BFO 
board at connector 68 is switched to connector 
65 and the control board keying circuit. 

In the slow position, QSK fast/slow switch 
$3 increases the recovery time of the mute 
circuit on the IF/AF board by connecting in 
additional capacitance via connector 48. 

AGC off/on switch $4 disables the AGC 
circuit on the IF/AF board by grounding the 
AGC amplifier input through connector 49. 

AGC fast/slow switch 55 increases the 
AGC decay time in the slow position by 
grounding the bottom end of an additional 
integrating capacitor in the AGC circuit. 
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FIGURE 6-27. 81327 SWITCH BOARD CIRCUIT TRACE 
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FIGURE 6-28. 81327 SWITCH BOARD COMPONENT LAYOUT 


John could own any transceiver he wants. 
His choice? А pair of ORION Il's. 


CQ Contest Hall of Fame member John Devoldere, ОМАУМ, literally wrote the book оп DXing. 
"Low Band DXing" is now in its 4th edition after more than 20 years in print and is regarded 
worldwide as THE indispensable book for low band operating advice. 


ON4UN was issued the first ever 5 band Worked АП Zones award. His 353 countries 
confirmed on 80 meters, (#1 world total), and 299 more on 160 meters, (#1 outside the USA), 
and numerous contest records set over the last 40 years stand as a testament to his lifelong 
dedication to Amateur Radio. 


ORION ІІ receiver performance is simply the finest there is. Join ON4UN and many other 
DXers and contesters around the world by putting an Orion Il in your shack. Call us today at 


(800) 833-7373 to place your order. or with automatic antenna tuner. 

1185 Dolly Parton Pkwy., Sevierville, TN 37862 

We accept Visa, MC, American Express and Discover. Office (865) 453-7172. FAX (865) 428-4483. 

Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364. 

*Shipping is additional. TN residents add 9.5% sales tax T E М "Т Е с 
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FIGURE 6-29. 81327 SWITCH BOARD SCHEMATIC 
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6-12 UPPER POT BOARD (81326) 


This assembly contains three dual concen- 
tric controls, a latching pushbutton switch and 
an LED indicator. The board mounts on the 
left front sub panel at the control positions of 
AFGAINand TONE, FADE and BPFILTER, 
PBT and NOTCH, and the ATTN switch. 

The ATTN switch S1 is wired to the Xtal 
Osc-LO Mixer board by connector 18 where it 
controls theinsertion of thereceiver attenuator 
pad. When the pad is inserted, S1 applies 13.5 
Voltsto the anode of -20 dB indicator LED D1 
which supplies a forward current through 
connector 18 to a dropping resistor on the Xtal 
Osc-LO Mixer board. 

The AF GAIN control R5 forms a voltage 
divider at the output of fader network R1-R4 
and R7 to select a controlled amount of audio 
signal for input to the audio amplifier on the 
IF/AF board via connector 55. 

Unfiltered and filtered audio from the ТЕ/ 
AF board and connector 55 drive fader net- 
Work resistors R1 and R2 respectively. The 
wiper of FADE control R7 is grounded 
through the center pin of connector 55 forming 
proportional voltage dividers with R1 and R2. 
The filtered and unfiltered portions are added 
together at the AF GAIN control R5 by sum- 
ming resistors R3 and В4. Clockwise rotation 
of R7 increases the filtered portion and 
decreases the unfiltered portion of audio deliv- 
ered to RS. 

BP FILTER control R8 sets a ас voltage 
which determines the center frequency of the 
audio bandpass filter on the IF/AF board via 
connector 54. Clockwise rotation of the con- 
trol increases the voltage at the center pin of 
connector 54 and increases the center fre- 
quency of the filter. 

TONE control R6 is part of a “high cut” 
filter circuit between audio stages on the IF/ 
AF board. Clockwise rotation of R6 reduces 
the amount of high frequency roll off in the 
receive audio path. 


NOTCH control В 10, through connector 53 
to the IF/AF board, varies a dc voltage to a 
clock oscillator which determines the fre- 
quency of the audio notch filter. Clockwise 
rotation of R10 increases the voltage at the 
center pin of connector 53, increasing the 
notch frequency. 

The PBT control R9 connects to the Pass 
Band Tuning board through connector 42 
where it controls the dc bias to the 15.3 MHz 
pass band tuning VCXO. Clockwise rotation 
of R9 increases the voltage on the center pin of 
connector 42, increasing the frequency of the 
VCXO. 
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FIGURE 6-30. 81326 UPPER POT BOARD CIRCUIT TRACE 
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FIGURE 6-32. 81326 UPPER POT BOARD SCHEMATIC 
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6-13 LOWER РОТ BOARD (81325) 


This board contains two dual concentric 
controls, a latching pushbutton switch, and 
two LED indicators. The board mounts on the 
leftfront panelat the control positions of MIC/ 
КЕ PWR, RF gain/SQUelch, ALC indicator, 
and the PROCessor on/off switch and indica- 
tor. 

When PROCessor on/off switch S1isinthe 
“on” position, “+REG” voltage is applied to 
the anode of LED D1 and, through connector 
70, to a diode on the Transmit Audio board 
which routes processed audio to MIC gain 
control R1 ма cable 71. R1 sets the level of the 
signal returning on cable 71 to the balanced 
modulator. When S1 is in the "off" position, 
indicator D1 is extinguished, and unprocessed 
transmit audio is routed through R1 to the 
balanced modulator. 

RF PWR control R2 forms a voltage 
divider, through connector 29 to the 9 MHz 
Crystal Filter board, which sets the ALC 
threshold. ALC action develops a current 
through connector 28 which illuminates ALC 
indicator D2. 

RF gain and SQUelch controls R3 and R4 
form voltage dividers, through connector 50 to 
the IF/AF board, which determine respec- 
tively AGC resting voltage and squelch 
threshold. 


FIGURE 6-33. 81325 LOWER РОТ BOARD CIRCUIT TRACE 
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FIGURE 6-35. 81325 LOWER POT BOARD SCHEMATIC 
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6-14 SIDETONE BOARD (81362) 


Тһе sidetone board is mounted on the left 
rear panel with four controls accessible from 
the rear. The controls are user adjustable CW 
sidetone РІТСН and LEVEL, transmit audio 
MONITOR level, and keypad BEEP/VOICE 
synthesizer level. 

Transistor Q2 and associated components 
form a twin-tee audio oscillator with fre- 
quency of oscillation determined by PITCH 
control R7 and output level set by LEVEL 
control R10. The oscillator is enabled by 
transistor Q1 switching emitter bypass capaci- 
tor C1 to ground when the sidetone pin of 
connector 63 from Ше control board goes high. 

MONITOR control R12 receives a sample 
ої the transmit audio signal from the TX 
Audio/BFO board on connector 72. Тһе 
BEEP/VOICE control R14 receives keyboard 
beep and optional voice synthesizer signals 
from the digital board via connector 80. The 
outputs from the three level controls are 
summed by resistors R11, R13, and R15 into 
an audio amplifier on the IF/AF board via 
connector 57. 

Anti-vox and speaker connections jumper 
through this board from the external speaker 
jack at connector 76 to the TX Audio/BFO 
board via connector 72 and the internal 
speaker via connector 77. 


FIGURE 6-37. 81362 5 ПЕТОМЕ BOARD COMPONENT LAYOUT 
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FIGURE 6-38. 81362 SIDETONE BOARD SCHEMATIC 
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6-15 TRANSMIT AUDIO/BFO BOARD 
(81457) 


This board contains the transmit audio 
amplifiers, speech processor and VOX circuit, 
the 9 MHz BFO and balanced modulator. It is 
located at the left rear of the chassis, on top of 
the chassis deck behind the PLL shield box. 
Board mounted controls for VOX DELAY, 
VOX GAIN, and ANTI-VOX, and phono 
connectors for AUDIO IN and OUT and 
XVRT ENable and OUT are accessible 
through the rear panel. 

Microphone audio from connector 73 or 
transmit audio from the rear panel AUDIO IN 
jack is amplified by U2B. The output of U2B 
splits four ways to drive the anode of diode 
switch D18, FM audio output connector 75, 
the speech PROCESSOR control pot at 
connector 74, and the VOX GAIN control 
R64. Diode D18 is normally forward biased 
through connector 70 when the PROCessor 
switch on the lower pot board is in the off 
position, connecting the amplified audio 
signalto the MIC gain control at connector 71. 

The speech processor input at connector 74 
is amplified to a nominal 1.2 Volts peak by 
ОЗА and again by U3B to approximately 1.8 
Volts peak. One output of U3B drivesrectifier 
D15 and compressor transistor 013. 013 
clamps part of the original input to ground, 
effectively maintaining a constant audio level 
atthe output of U3A. Another output of U3B 
drives the processor level meter through emit- 
ter follower Q12 and connector 78. 

Half the output of U3A appears across 
clipper diodes D16 and D17, but no clipping 
occurs: at the normal level of 0.6 volts. The 
clipper diodes limit fast audio transients, for 
which the compressor circuit is less effective, 
to 0.65-0.7 Volts. The compressed and limited 
Speech processor output level is set by R81, 
and U4A buffers the output to the anode of 
diode switch D19. When the PROCessor 
Switch is in the ON position, D18 is reverse 
biased, D19 is forward biased, and processed 


audio is passed to the MIC gain control via 
connector 71. R18 is adjusted so that the peak 
levels of the processed and the unprocessed 
audio signals at connector 71 remain equal as 
the PROCessor switch is toggled between 
OFF and ON. 

The output of the MIC gain control at the 
center pin of connector 70 is buffered by U4B 
and output to the balanced modulator U5 and 
tothe MONITOR level control on the sidetone 
board via connector 72. The balanced modu- 
lator mixes the transmit audio signal from 
U4B with the BFO carrier to produce a 9MHz 
double sideband suppressed carrier output. 
U4B is enabled on pin 7 by “TD” voltage from 
the control board connector 60. The balanced 
modulator gain is increased in SSB mode by 
grounding bypass capacitor C24 through Q9. 
010 unbalances the modulator in СУУ and 
FSK modes. Tuned transformer T1 performs 
the match to the 50 Ohm DSB input of the 2nd 
mixer board at connector 37. R38 and R39 
trim the AC and DC balance of 05 for maxi- 
mum carrier null. 

The VOX circuit is formed by U1, U2A, 
and Q11. Transmit audio from U2B is divided 
by VOX GAIN control R64 and amplified by 
ОІВ to drive positive voltage doubler D9- 
D10. Likewise anti-VOX input (speaker 
audio) on connector 72 is divided by ANTI 
VOX control R66 and amplified by U2A to 
drive negative voltage doubler D11-D12. The 
voltage doubler outputs are summed into 
comparator ОТА by resistors R73 and R74. 
Whenever the sum at ША pin 3 is more 
positive than the reference voltage at ОТА pin 
2, the comparator output goes high, charging 
C57 and saturating VOX keying transistor 
Q11. When the PTT/VOX switch on the 
switch board is in the VOX position, Q11 keys 
the transmitter via switch board connector 68 
and control board connector 65. VOX DE- 
LAY control R79 sets the hold-in time of the 
VOX circuit by determining the discharge rate 
of C57. 


6-55/6-56 blank 


The ВЕО oscillator/amplifier is formed by 
transistors Q6-Q8, and its frequency of 
operation is determined by crystals Y1-Y2, 
diode switches D20-D24, and capacitors C3- 
C10. Based on the mode of operation, transis- 
tor switches Q1-Q5 drive the diodes which 
select trimmer capacitors to set the BFO 
frequency at the proper place with respect to 
the IF filter response. Mode information from 
the control board enters at connector 60. The 
trimmers can be set with a high resolution 
counter at connector 46 by switching modes in 
the order listed below and adjusting the corre- 
sponding trimmer for the frequency indicated: 


LSB receive, adjust C4 for 9.000000 
MHz. 


USB receive, adjust C6 for 9.003000 
MHz. 


FSK SPACE, adjust C7 for 9.002290 
MHz. 


FSK MARK, adjust C10 for 9.002100 
MHz. 


CW transmit or TUNE, adjust C9 for 
9.000600 MHz. 


КОТЕ: FSK MARK input voltage can be in 
the range ої 0 to -15 Мас. FSK SPACE input 
voltage should be in the range of +2.5 to +15 
Мас for proper operation. 


Because of a slight interaction between the 
trimmers, these adjustments should be 
repeated at least once. 

The BFO output from Q7 splits three ways. 
One output drives ALC transistor Q8 which 
controls the bias of oscillator transistor Q6 to 
maintain a constant output level. Another 
output serves as the carrier input to the bal- 
anced modulator US. The third BFO output 
drives the product detector on the IF/AF board 
through connector 46, 
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6-16 LOW LEVEL AMPLIFIER/NOISE 
BLANKER (81340) 


This board contains the low level wide band 
amplifier for the transmitter, the receiver noise 
blanker, “Т” and “В” voltage generator, and 
the “+REG” and meter lamp regulators. It is 
located on the left upper chassis on top of the 
PLL shield. 

The operating frequency transmit signal 
from the Xtal Osc-LO Mixer board enters on 
connector 24, is amplified by class А amplifier 
transistors Q9 and Q10, and exits to the final 
power amplifier at connector 79. During 
transmit, "T" voltage supplies bias to both 
stages through R14 and R20. 

"T" and "R" voltages are developed by Q1- 
ОВ based on the level of the “TD” pin from 
control board connector 62. In transmit “ТО” 
is high and Q4 sources approximately 12.5 
Volts to the "T" line through R8, while Q8 
holds the “В” line low. In receive “TD” is low 
and Q7 sources approximately 8.5 Volts to the 
“К” line through R13, while Q5 holds the “Т” 
line low. 

At connector 31, a sample of the 9 MHz 
receive IF signal from the 9 MHz Crystal Filter 
board is input to noise blanker amplifiers U3 
and U4. Part of the output of U3 is sent to the 
EM option connector. The output of U4 drives 
detector diodes D2 and D3 to produce a noise 
envelope signal across C30. USA buffers this 
signal and charges AGC capacitor C20 
through R39 and discharges it through R38 to 
determine the critical noise blanker AGC time 
constants. USB amplifies the noise envelope 
to drive the base of noise threshold transistor 
012. The emitter of Q12 is biased with a 
variable voltage from the noise blanker 
LEVEL control at connector R. Noise pulses 
which overcome this bias voltage are ampli- 
fied by Q12 and sent to the pulse amplifier 
stages 013-017. The leading edge of a noise 
pulse is applied directly to the NB Pulse pin of 
connector 32 via R55 and 05. The trailing 


edge is delayed by integrator Q15 and applied 
in parallel with the leading edge signal to form 
a complete blanking pulse. Connector 32 
carries the blanking pulse to the noise gate on 
the 9 MHz Crystal Filter board. Power for the 
pulse amplifier stages is through connector 67 
and the N.B. switch on the front panel switch 
board. 

А regulator composed of Ul and 011 
supplies 8.5 Volts REG" voltage to all 
boards via connector 62 and the control board. 
011 is mounted on the PLL shield plate and 
connected with cable Q. Meter lamp regulator 
U2 is likewise mounted to the PLL shield and 
connected with cable P. Regulated 6 Volts is 
supplied to the meter lamps through connector 
О. 


FIGURE 6-42. 81340 L. L. AMPLIFIER / NOISE BLANKER CIRCUIT ТКАСЕ 
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FIGURE 6-43, 81340 L. L. AMP. / NOISE BLANKER COMPONENT LAYOUT 
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6-17 КЕ POWER AMPLIFIER (81342) 
апа РА BIAS BOARD (81343) 


The high power КЕ amplifier, its push-pull 
driver stage, and the PA bias board are housed 
in a metal box which is an integral part of the 
heatsink assembly. The unit is attached to the 
rear panel with four hex head screws. Input is 
received through connector 79 on the low level 
amplifier board, and the 100 Watt output is 
through a miniature coaxial cable soldered to 
pins on the lowpass filter board. “Т” voltage 
enters the unit on the small blue wire from 
connector 11 on the lowpass filter board, and 
13.5 Volts dc enters on the large red wire from 
the dc power board. 

Q1 and Q2 form a wideband class AB 
linear driver stage with input and output im- 
pedance matching accomplished by broad- 
band transformers Т1 and ТЗ. RC networks 
К1-С1 and R6-C2, in conjunction with feed- 
back networks R3-L3-C5, R8-L4-C6, and 
emitter networks RA-R5-C3 and R9-R10-C4, 
control the input impedance and flatten the 
gain variation of the transistors over the fre- 
quency range of 1.6-30 MHz. Regulated bias 
is fed to this stage by the green wire from 
connector M on the РА bias board. 

Q3 and Q4 form the high power broadband 
output stage of the transmitter. This stage is 
also biased to linear class AB operation by a 
regulator on the РА bias board. Input imped- 
ance and gain variation with frequency are 
controlled by RC input networks and RF feed- 
back similar to the driver stage. Broadband 
transformer T4 matches the output stage to 50 
Ohms for driving the transmit lowpass filters. 
Regulated bias for the output stage arrives on 
the brown wire from connector M on the PA 
bias board. 

Bias for both stages is temperature com- 
pensated to maintain a relatively constant 
operating point by mounting the biasreference 
diodes D2 and D3 in thermal contact to the 
heatsink. The temperature dependant voltage 


across each reference diode is added to a 
portion of the “Т” voltage and the sum is used 
as a reference voltage for the respective bias 
regulator UTB-Q1 ог U1A-Q2 on the PA bias 
board. Inreceive, “Г” voltage is low and both 
regulators are cutoff, removing bias from both 
PA stages. When "T" goes high, capacitor 
C27 delays the rise of the bias reference volt- 
ages, reducing the gain of the PA until the rest 
of the transceiver settles into a stable transmit 
mode. 

The bias adjustment pots R11 and R21 are 
accessible through the bottom shield of the 
transceiver. То adjust РА bias, an dc amp 
meter must be inserted in series with the large 
red 13.5 Vdc lead to the dc power board. 
Unplug connector 79 from the low level 
amplifier board to remove drive from the PA. 
Key the transmitter in USB mode. While 
watching the meter, rotate first the final bias 
pot R21 and then the driver bias pot R11 to 
produce minimum current. Now rotate the 
driver bias pot R11 to increase the meter read- 
ing by 50 milliamps. Next rotate the final bias 
pot R21 to produce an additional increase of 
500 milliamps on the meter. Remove the 
meter and reconnect the red wire to the dc 
power board and connector 79 to the low level 
amplifier board. 
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Not a difficult choice, is it? 
A rig with a good roof, roofing filters that is, keeps out the riffraff. 


ORION II's selectable roofing filters let in only the signal you Мо other rig at any price can withstand such grueling band 
want. Hear the weakest signals under the most crowded band conditions. It's all made possible by ORION 115 seven 
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the band. standard; 1.8 kHz, 600 and 300 Hz optional). In fact, synthesizer 

Most modern rigs have respectable dynamic range, 90 dB or phase noise in virtually all other rigs makes it impossible to 
greater, when measured at 20 kHz tone spacing. This simulates | even make the test measurements. 


two signals in the real world separated by 20 kHz. Recent ORION II keeps the roof over your head and the weakest 
product reviews make a second measurement with the tones signals coming through loud and clear. Call us today at (800) 
only 5 kHz apart. Now is when the roof starts to cave in! 833-7373 to place your order. ORION И is $3995*, $4295* with 
Precious few rigs hold up to this test, their dynamic range automatic antenna tuner. Ask about our 4-month finance plan. 
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Sales Dept: 800-833-7373 • Sales Dept: sales? tentec.com * Service Dept: service @tentec.com 
Monday - Friday 8:00 - 5:30 EST * We accept VISA, Mastercard, Discover, and American Express 


Office: (865) 453-7172 * FAX: (865) 428-4483 * Repair Dept.: (865) 428-0364 (8 - 5 EST) 


T EN-TEG *Shipping is additional. TN residents add 9.5% TN sales tax. 
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FIGURE 6 - 47. 81343 PA BIAS BOARD CIRCUIT TRACE 
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FIGURE 6 - 48. 81343 PA BIAS BOARD COMPONENT LAYOUT 
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FIGURE 6-49. 81342 RF POWER АМР. and 81343 РА BIAS BOARD SCHEMATIC 
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6-18 LOGIC BOARD (81442) 


This board contains the main system micro- 
processor, two I/O driver integrated circuits, 
a non-volatile RAM chip, a real time clock 
chip, an edge card connector for the optional 
voice readout board, and the rotary encoder 
circuitry. 

The main microprocessor, U7, is the heart 
ofthe system. This is an 8-bit CMOS micro- 
processor with 29 I/O lines, an 8 K ROM, 176 
bytes of CMOS RAM, two serial communica- 
tion lines and a built in 16 bit timer. This 
microprocessor contains an internal oscillator 
whose frequency is controlled by У1. The I/O 
lines going to connector 84 are used to control 
the PLL synthesizer circuits. On connector 66, 
U7 monitors the TX RQ line to tell when it 
should go into the transmit mode. When TX 
RQ goes high, U7 will compute the correct 
transmit frequency and insert any needed 
timing delays before enabling the transmitter 
output by setting TX ACK high. Connector J 
provides access to the RESET line of U7. This 
is connected to a push button switch located on 
the right side of the OMNI V and is used to 
force a RESET of U7 in the event that the 
system malfunctions and cannot be cleared by 
simply turning the POWER switch off and 
back оп, Pin 13 (PB1) of U7 is used to monitor 
the power supply line (+13.5V) in order to 
detect when the POWER switch has been 
turned off. When this happens, U7 is placed 
into a "sleep" mode to conserve power but still 
retain its memory. When power is turned on, 
with U7 in the "sleep" mode, transistors Q1 
and Q2 generate a negative going pulse on the 
INT line of U7. This wakes the microproces- 
sor up and restores it to normal operation. The 
INT line is also used by the encoder circuit to 
tell the microprocessor to change frequency. 
The clock pulse from the encoder circuit is 
coupled by C17 to Ше IRQ pin. Pin 12 (РВО) 
of U7 is used to tell whether the encoder is 
tuning up(high) or down(low). 


Тһе /ОВпев going to connector 91 are used 
as input lines from the key matrix of the key 
pad. The lines going to connector 98 are used 
to interface with the control chip on the VF 
Display Driver board. Power for the VF 
Display Driver is supplied via connector D. 
Pins 22-24 (PC6-PC4) of U7 is used to control 
the optional Model 257 Voice Readout. The 
outputs at connector А go to U6 and are used 
to selecta column during the key pad scanning 
routine, 

U6Gisa 1 of 10 decoder which is used to scan 
the columns of the key pad matrix. It is 
controlled by the signals coming from U7 via 
a jumper cable at connector A. The outputs ої 
U6 go to connectors 94 and 97, which in turn 
go to the key pad. Whenever a particular col- 
umn is selected during the scan, that output 
goes low, while all others remain high. 

Pins 4-6 (PA7-PAS) of U7 are used to send 
serial data to U1, a 32 bit latched driver. The 
outputs of U1 at connector 82 are used to select 
the correct low pass filter circuits, depending 
on the operating frequency of the OMNI V. 
Output lines going to connector 59 are used to 
select the desired operating mode on the 
Control Board. Outputs from connector 92 
drive the corresponding LEDs on the Keypad. 
Outputs from connectors 41 and 34 are used to 
select the desired crystal filter position while 
the corresponding LEDs are driven by the 
lines going to connectors 95 and 96. Outputs 
from connector 96 are used to drive additional 
LEDs on the Keypad. The outputs at connec- 
tor 99 are used to drive the LEDs on the VF 
Display Board. 

The main tuning control consists of an 
optical rotary encoder located on the Keypad 
Board. This encoder generates quadrature 
signals (each signal being 90° out of phase). 
The rotary encoder produces 120 pulses per 
revolution of the Main Tuning Knob. The two 
quadrature signals are sent via connector 93 to 
U2 and U3. These gates detect the leading and 
trailing edges of the signals and generate an 


output pulse for each edge, thus multiplying 
the number of pulses by four. An optional 
remote encoder may also be connected via 
connector E to provide remote tuning opera- 
поп. Both the main and remote encoder 
signals are applied to U3, a quad analog switch 
circuit, which selects and routes the active 
encoder signals to U4 and U2. The pulses 
applied to U2 are used to detect the direction 
ofthe encoder. The UP/DOWN output of U2 
(pin 1) goes to PBO of U7. The pulses are also 
summed through U4A and U4C. The clock 
pulses thus generated (480 per revolution of 
the encoder) are applied via C17 to the IRQ 
line of U7. They are also sent to U5 which 
buffers the signal and then integrates it to 
develop a tuning rate detector. When the 
number of pulses exceeds a predetermined 
threshold, the output of USD goes high. This 
signal is connected to pin 36 (PD7) of U7. 
When U7 sees the SHIFT line go high, it 
changes the tuning step size of the synthesizer 
to a larger value. 

The real time clock circuit consists of U10, 
Y2, and trimmer capacitor C13. Backup 
power is supplied via connector C from a 
replaceable 3 volt lithium battery B1. 

To calibrate the clock a frequency 
counter may be connected to TP1 and trim- 
mer C13 adjusted until the counter reads 
128 Hz. If the counter has period measure- 
тепе capability, an even more accurate 
setting may be obtained by placing the 
counter in period mode and adjusting C13 
for a period of 7.8125 mS. 

U10 is serially controlled by U7 pins 10-11 
(РА1-РА0). These two serial control lines 
also connect to U8, a 256 byte NVRAM, 
which is used to store memory information. 

The microprocessor U7 also contains two 
dedicated serial communication lines, pins 29 
(RDI) and 30 (TDO). These lines go to U11 
andtoconnector41. U11is used to convert the 
data lines from TTL to RS232 levels before 
being applied to connector B. Both TTL and 


RS232 levels are available on connector B, 
which is routed to the rear panel mounted DB- 
25 connector. These lines allow the OMNI V 
to be controlled by a remote computer. 

Connector 80 supplies the audio signal 
from U7 pin 21 (PC7) and the optional Voice 
Readout to the audio circuits of the OMNI V. 

Connector 2 supplies +13.5 Volts primary 
power for U9, a +5.6 Volt regulator and for 
U1, the 32 bit serial driver. 


FIGURE 6-50. 81442 LOGIC BOARD CIRCUIT TRACE 
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FIGURE 5-52 | ^ LOGIC BOQRD 
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6-19 KEYPAD BOARD (81446) 


The keypad board contains ап array of 35 
key switches, 13 LED indicators and a rotary 
shaftencoder. The circuit board is mounted to 
the rear of the front panel keypad bezel and is 
connected to the digital board through six 
connectors which are accessible through the 
sub panel at the rear of the fold down front 
panel assembly. 

The keypad switches are arranged electri- 
cally in an array of nine columns and four 
rows. The columns are scanned through con- 
nectors 94 and 97, and the rows are sensed 
through connector 91. The microprocessor 
detects a key closure by strobing each column 
line low in sequence, while watching for a low 
to appear on any of therow lines. The location 
of the closure is defined by the intersection of 
the column and row lines that are simultane- 
ously low. 

The digital board drives the indicator LEDs 
through connectors 92, 95, and 96. The diodes 
are illuminated by positive voltage drive and 
all diode cathodes return to ground through 
connector 95. 


Output pulses from the shaft encoder are 
sent to the digital board via connector 93. 
Connector 93 alsosupplies 5 Voltpowerto the 
encoder. 


- 78 


FIGURE 6-53. 81446 KEYPAD BOARD CIRCUIT TRACE 
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FIGURE 6-54. 81446 KEYPAD BOARD COMPONENT LAYOUT 
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FIGURE 6-55. 
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6-20 VF DISPLAY DRIVER BOARD 
(81447) 


This board contains an intelligent vacuum 
fluorescent display driver integrated circuit 
U1. Also on this board is а DC-to-DC 
converter used to generate the -30 VDC and 3 
VAC required to drive the display. 

111 receives information serially from the 
main microprocessor, located on the Logic 
Board, via connector 98. Q3 is used to shift the 
level of the power-on-reset (POR) pulse 
coming from the main microprocessor. After 
U1 has been reset and setup by the micropro- 
cessor, it begins generating multiplexed 
segment and digit information at abouta 1 kHz 
rate. These signals drive the VF display 
directly through connectors J1 and 12, 

The DC-to-DC converter consists ої free 
running oscillator Q1, Q2, T1, and a voltage 
doubler circuit consisting of diodes D3-D6 
and capacitors C6-C9. In addition, D8 and D9, 

~ 16 volt zener diodes, help provide some 
degree of voltage regulation. The frequency 
of oscillation of U2 is controlled by C2,C3 and 
the combination of ВА and R5. The output of 
T1 is used to drive the filaments in the vacuum 
fluorescent display. 

Power for the DC-to-DC convertor is sup- 
plied from the logic board via connector D. 
Resistor R1 and zener diode D1 provide a 
regulated +5 VDC to U1. Anode bias voltage 
for the display is set by D2. Diode D7 protects 
U1 from excessive voltage transients. Control 
of the three LED annunciators on the display 
board is provided via connector 99 from the 
logic board. 
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FIGURE 6-56. 81447 VF DISPLAY DRIVER BOARD CIRCUIT TRACE 


FIGURE 6-57. 81447 VF DISPLAY DRIVER BOARD COMPONENT LAYOUT 
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For 35 уеоге, Тел Јес has been the Дал са pioneerin amateur- radio, Our long tradition of firsts: continues 
info the 2151 century: With the Orion, Jupiter and ovr offer transceivers plus a superh line of accessories, 
(оте and see for yourself why more and тоге amateurs аге choosing 05 over the competition, 


ORION. 
$3,300 


The:New:Standard:in 
HF Performance! 


MADE IN USA 


Wr ORION 


ВЕ 


Э о о | 
This sophisticated HF transceiver uses a combination of selectable I-F roofing filters and DSP filtering to deliver unparalleled performance. 
ORION features dual 32-bit Analog Devices SHARC DSP’s, high dynamic range and third order intercept numbers at very close signal spacing, 
two completely independent receivers, 3 antenna connectors, programmable AGC, Panoramic Stereo receive, real-time spectrum scope, 590 
built-in DSP bandwidth filters, DSP noise reduction and voice and CW keyers. Flash-ROM upgradeable; download the latest version of the 


radio at any time from our website. The serious weak signal DXer and contester has all the tools necessary to hear and work the weak ones, 
even in the presence of the loudest signals. No other transceiver can top it! 


JUPITER 8 
$1,269 Ка 7220000 


Awesome Audio— 
Superb RX Performance 


MADE IN USA 


» 14,206,000 zi... 


ORION'S little brother is JUPITER, and it shares some of the same DSP receiver circuitry used in the ORION. JUPITER is the standard 

for great sounding audio on the HF bands. 18 selectable SSB transmit bandwidths to a maximum of 3.9 kHz deliver the finest sounding audio 
in amateur radio. Connect your favorite microphone and listen to the compliments roll in. On the receive side, 90 dB of dynamic range, 

34 built-in receive filters, DSP noise reduction and DSP auto notch allow the operator maximum flexibility for suppression of offending 

QRM. Like Orion, Jupiter is Flash-ROM upgradeable; download the latest version of the radio at any time from our website. 

Jupiter owners everywhere were ready for 60 meters the day the band opened! 


Looking for a compact, low power rig with great receiver performance? ARGONAUT V at $795 fits the bill. 
Call us or see our website for more information 


1185 Dolly Parton Parkway * Sevierville, TN 37862 
Sales Dept: 800-833-7373 * Sales Dept: sales@tentec.com • Service Dept: service @tentec.com 
Monday - Friday 8:00 - 5:30 EST * We accept VISA, Mastercard, Discover, and American Express 


Office: (865) 453-7172 * FAX: (865) 428-4483 * Repair Dept.: (865) 428-0364 (8 - 5 EST) 


ТЕМ-ТЕС Shipping is additional. TN residents add 9.5% TN sales tax. 
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FIGURE 6-58. 81447 VF DISPLAY DRIVER BOARD SCHEMATIC 
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6-21 УЕ DISPLAY BOARD (81448) 


This board contains a seven digit seven 
segment vacuum fluorescent display 
DISP1and the required pull-up resistors to 
drive the digits and segments. Also on this 
board 15 an array of 3 LEDs used to annunciate 
the various display modes currently in use. 

The display segments (SGA-SGG, SGG2, 
PNT,TAIL) and digits (AD1-AD7) are driven 
by integrated circuit U1, located on the 81447 
VF Display Driver board. The display is 
driven in a multiplexed mode with only one 
digit being turned on at a time. Bias (-30 volts) 
for the display and driver circuits is provided 
by adc-to-dc convertor, also located on the VF 
Display Driver board. 
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FIGURE 6-59. 81448 VF DISPLAY BOARD CIRCUIT TRACE 
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FIGURE 6-60. 81448 VF DISPLAY BOARD COMPONENT LAYOUT 
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FIGURE 6-61. 81448 VF DISPLAY BOARD SCHEMATIC 
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6-22 DC POWER BOARD (81328) 


This assembly connects to the rear panel 
fuse F1 (AGC 25 Fast Blow), which in con- 
junction with D1 provides short circuit and 
reverse polarity protection. Current shunt 
resistor R1 is used to sample the final amplifier 
collector current. Transistor Q1 along with 
R2 and C2 forma slow turn on delay circuit for 
controlling DC power relay RLY1. This 
relay, which is controlled by the front panel 
POWER switch, connects 13.5 Volts DC from 
the external power supply to the main 13.5 
Vdc power buss in the transceiver. 


FIGURE 6-62. 81328 DC POWER BOARD CIRCUIT TRACE 
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FIGURE 6-63. 81328 DC POWER BOARD COMPONENT LAYOUT 
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FIGURE 6-64. 81328 DC POWER BOARD SCHEMATIC 
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6-23 VOICE READOUT BOARD (81361) 


This assembly contains the circuitry 
required to generate a synthesized voice 
readoutofthe OMNIV'soperating frequency. 
The heart of the synthesizer is U7, which 
generates the synthesized voice from data 
stored in Eproms U1 through U4. In the basic 
voice option, only Eprom U1 is required. The 
remaining sockets are for possible future 
expansion. The clock circuit for U7, which 
oscillates at about 640 kHz, consists of C7, 
C8, C9, and ГЛ. 

The digitized audio output from U7 is fed to 
U10, which comprises an active low pass filter 
with a cutoff frequency of about 6 kHz. This 
filter removes the high frequency digitizing 
components and makes the synthesized voice 
sound more natural. The output of U10 then 
goes to a trimmer control, R13, which sets the 
output level going to the audio circuits of the 
OMNI V. 

Integrated circuit U5 is used to latch the 
high order address lines (A9-A16) going to 
Eproms U1-U4. U6 is used as an address 
decoder to select the appropriate Eprom 
depending on address lines A15,A16. 

Integrated circuit 08 is used to latch the 
data byte coming from the microprocessor 
located on the 81442 Logic Board. To address 
the voice readout, the DS line is set high while 
a negative strobe pulse is applied to the input 
of U9, which inverts this pulse before sending 
itto both U8 and U7. This initiates the genera- 
tion of the speech word selected by the latched 
data byte stored in U8. When 07 begins to 
generate speech, it sets the BUSY line low. 
This line, which is buffered by U9b and U9a, 
tells the microprocessor to stop sending data 
until the voice readout is finished, at which 
time the BUSY line returns high. 
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FIGURE 6-65. 81361 VOICE READOUT BOARD CIRCUIT TRACE 
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FIGURE 6-66. 81361 УОТСЕ READOUT BOARD COMPONENT LAYOUT 
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6-24 К5232 CONNECTOR BD. (81425) 


This board contains a Female DB-25 
connector for communicating with an external 
computer via a simple 4-wire cable. The serial 
#5232 and TTL level signals from the 81442 
Logic Board are routed to connector B. 
Connector 8 provides the band control 
information coming from the 81455 Low Pass 


Filter board. These six filter select lines go 
directly to connections on the DB-25 
connector and are used to control an external 
Linear Amplifier. Connector E contains +5 
volts, ground and phase signals which are used 
with an optional remote rotary encoder. 

The connections to the DB-25 connector 
are shown below in TABLE 6-1. 


TABLE 6-1. RS232 CONNECTOR PINOUTS 


DB-25 PIN NO. FUNCTION 
1 CHASSIS GROUND 
2 TxD OUTPUT (RS232 LEVELS) 
3 RxD INPUT (RS232 LEVELS) 
4 NO CONNECTION 
5 NO CONNECTION 
6 ENCODER PHASE #2 
7 SIGNAL GROUND 
8 ENCODER PHASE #1 
9 NO CONNECTION 
10 BAND #1 OUTPUT (160 Meters) 
11 RxD INPUT (TTL LEVELS) 
12 NO CONNECTION 
13 МО СОММЕСТЮМ 
14 CHASSIS GROUND 
15 BAND #6 OUTPUT (10 Meters) 
16 45 VOLTS 
17 BAND #5 OUTPUT (15/12 Meters) 
18 TxD OUTPUT (TTL LEVELS) 
19 NO CONNECTION 
20 NO CONNECTION 
21 BAND #4 OUTPUT (20/17 Meters) 
22 NO CONNECTION 
23 BAND #3 OUTPUT (40/30 Meters) 
24 BAND 42 OUTPUT (80 Meters) 
25 NO CONNECTION 


FIGURE 6-68. 81425 RS232 CONNECTOR BOARD CIRCUIT TRACE 
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FIGURE 6-69. 81425 RS232 CONNECTOR BOARD COMPONENT LAYOUT 
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FIGURE 6-70. 81425 В5232 CONNECTOR BOARD SCHEMATIC 
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Table 6-2, below, lists Ше command codes 
used to control the OMNI V. For further 
information refer to the programming infor- 
mation supplied with your software package. 


TABLE 6-2. RS232 OMNI V COMMAND CODE CHART 


KEY CHARACTER KEY CHARACTER 
FUNCTION FUNCTION 
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Ten-Tec, Inc. 

1185 Dolly Parton Parkway 
Sevierville, TN 37862 

Repair Service: (865) 428-0364 


LIMITED WARRANTY AND SERVICE POLICY, U.S.A. AND CANADA 


Теп-Тес, Inc., warrants this product to be free from defects in material and workmanship for a 
period of one (1) year from the date of purchase, under these conditions: 


1. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL OWNER. It is important that 
the warranty registration card be sent to us promptly. 


2. READ THE MANUAL THOROUGHLY. This warranty does not cover damage resulting 
from improper operation. Developing a thorough understanding of this equipment is your 
responsibility. 


3. IF TROUBLE DEVELOPS we recommend you contact our customer service group direct at 
the address or phone number shown above. It has been our experience that factory direct 
service is expeditious and usually results in less down-time on the equipment. Some overseas 
dealers do offer warranty service and, of course, have our complete support. 


4. EQUIPMENT RETURNED TO THE FACTORY must be properly packaged, preferably in 
the original shipping carton(s). You pay the freight to us and we prepay surface freight back 
to you. Canadian customers must have proper customs documentation sent with incoming 
repair equipment. Duties or fees charged due to improper documenting are the responsibility 
of the owner of the equipment. 


5. EXCLUSIONS. This warranty does not cover damage resulting from misuse, lightning, 
excess voltages, polarity errors or damage resulting from modifications not recommended or 
approved by Ten-Tec. In the event of transportation damage, a claim must be filed with the 
carrier. Under no circumstances is Ten-Tec liable for consequential damages to persons or 
property caused by the use of this equipment. 


6. TEN-TEC RESERVES the right to make design changes without any obligation to modify 
equipment previously manufactured, or to notify owners of changes to existing equipment. 


7. THIS WARRANTY is given in lieu of any other warranty, expressed or implied. 
SERVICE OUTSIDE OF THE U.S.A. OR CANADA 


Many of our international dealers provide warranty service on the equipment they sell. Many of 
them also provide out of warranty service on all equipment whether they sold it or not. If your 
dealer does not provide service or is not conveniently located, follow the procedure outlined 
above. Equipment returned to us will be given the same attention as domestic customers but 
roundtrip freight expense, customs and broker fees will be paid by you. 
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TEN-TEC 


This obsolete manual file is provided as a courtesy to you by Ten-Tec, Inc. 


Ten-Tec's service department can repair and service virtually everything we have built going 
back to our first transceivers in the late 1960's. It is our ability to continue offering service on 
these rigs that has led to their re-sale value remaining high and has made a major contribution to 

our legendary service reputation. 


Printed and bound copies of all manuals are available for purchase through our service 
department if you would prefer not to use this copy as your transceiver manual. 


We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer 
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA 
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products. 
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information. 


Service department direct line: (865) 428-0364 
Ten-Tec office line: (865) 453-7172 
Service department email: service@tentec.com 
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA 


We have found it is most effective for us to help you troubleshoot or repair equipment with a 
consultation via telephone rather than by email. 


Suggested contact methods are: 


Troubleshooting or repairing equipment — call (865) 428-0364 
Other inquiries - call (865) 428-0364 or email service@tentec.com 


THANK YOU AND 73 FROM ALL OF 05 AT TEN-TEC 


